1. ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%. 
2. ALL CAPACITANCE VALUES ARE IN MICROFARADS. 


3. ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ. <ECO_DESCRIPTION> <ECODATE> 
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BOM Variants Bar Code Labels / EEE #’Ss 


BOM NUMBER BOM NAME BOM OPTIONS 





Alternate Parts 


085-4094 DEV BOM, MLB, D1 DEVEL: PVB PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PARE MUMEES: | BART NUMBER [20 pee 














607-9189 CMN PTS, PCBA,MLB, D1 D1_coMMoN 826-4393 LBL,P/N LABEL, PCB, 28MM ‘ [EEEE :DV70] CRITICAL EEEE:DV70 12880364 12880264 








639-3288 PCBA,2.5G,SS 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.5G, PCH_C1, EEEE: DWP2, RAM_6G_SAMSUNG_35NM_CHO_1600_S 826-4393 LBL,P/N LABEL, PCB, 28MM [EEEE : DWNY] CRITICAL EEEE : DWNY 12880303 12880353 








639-3289 PCBA,2.9G,SS 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.9G, PCH_C1, EEEE: DWNY, RAM_6G_SAMSUNG_35NM_CHO_1600_s 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE : DWNW] CRITICAL EEEE : DWNW 37680953 37680958 








639-3290 PCBA,2.5G,HYNIX 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.5G, PCH_C1, EEEE: DWP0, RAM_6G_HYNIX_CHO_1600_S 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE :DWPO] CRITICAL EEEE : DWPO 12880311 12880329 EC ALT TO SANYO 








639-3291 PCBA,2.9G,HYNIX 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.9G, PCH_C1, EEEE: DWNW, RAM_6G_HYNIX_CHO_1600_s 826-4393 LBL,P/N LABEL, PCB, 28MM [EEEE : DWP2] CRITICAL EEEE : DWP2 35383237 35382192 








639-3694 PCBA,2.5G,SS 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.5G,PCH_C1, EEEE:F16P, RAM_4G_SAMSUNG_35NM_1600_S 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE:F16M] CRITICAL EEEE:F16M 37680977 37680859 








639-3695 PCBA,2.9G,SS 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.9G, PCH_C1, EEEE:F 16M, RAM_4G_SAMSUNG_35NM_1600_s 826-4393 LBL,P/N LABEL, PCB, 28MM X 6 M [EEEE:F16N] CRITICAL EEEE:F16N 13880722 13880691 








639-3696 PCBA,2.9G,HYNIX 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.9G, PCH_C1, EEEE:F16N, RAM_4G_HYNIX_1600_S 826-4393 LBL,P/N LABEL, PCB, 28MM [EEEE:F16P] CRITICAL EEEE:F16P 19780487 19780485 








639-3697 PCBA,2.5G,HYNIX 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.5G,PCH_C1, EEEE:F16V, RAM_4G_HYNIX_1600_S 826-4393 LBL,P/N LABEL, PCB, 28MM ‘ [EEEE:F16v] CRITICAL EEEE:F16V 19780484 19780485 NDK alt to TXC 








639-3773 PCBA,2.5G,ELPIDA 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.5G, PCH_C1, EEEE:F26M, RAM_6G_ELPIDA_CHO_1600_: 826-4393 LBL,P/N LABEL, PCB, 28MM ‘ [EEEE:F26H] CRITICAL EEEE:F26H 19780479 19780486 Epson alt to Txc 








639-3772 PCBA,2.9G,ELPIDA 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.9G,PCH_C1 S 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE:F26J] CRITICAL EEEE: F267 19780478 19780486 NDK alt t 








639-3770 PCBA,2.5G,ELPIDA 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.5G,PCH_C é 826-4393 LBL,P/N LABEL, PCB, 28MM [EEEE:F26L] CRITICAL EEEE:F26L 19780481 19780480 son alt to NDK 








639-3771 PCBA,2.9G,ELPIDA 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.9G,PCH_C1, EEEE:F26H, RAM_4G_ELPIDA_1600_S 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE :F26M] CRITICAL EEEE:F26M 37680972 37680612 ROHM alt to Toshiba 








639-3849 PCBA,2.5G,MICRON 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.5G, PCH_C1, EEEE:F2WT, RAM_6G_MICRON_CHO0_1600_: 826-4393 LBL,P/N LABEL, PCB, 28MM ‘ [EEEE : F2WO] CRITICAL EEEE:F2WO 37681053 37680604 s alt to Fairchild 








639-3848 PCBA,2.9G,MICRON 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.9G, PCH_C1, EEEE:F2WR, RAM_6G_MICRON. 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE:F2WR] CRITICAL EEEE:F2WR 37681017 37680612 ROHM alt to Toshiba 








639-3873 PCBA,2.6G,SS 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.6G, PCH_C1, EEEE:F 33H, RAM_6G_SAMSUNG_35NM_CHO_1600_S 826-4393 LBL,P/N LABEL, PCB, 28MM “ [EEEE:F2WT] CRITICAL EEEE:F2WT 13880624 13880677 








639-3874 PCBA,2.8G,SS 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.8G, PCH_C1, EEEE:F33P, RAM_6G_SAMSUNG_35NM_CHO_1600_S 826-4393 LBL,P/N LABEL, PCB, 28MM [EEEE:F2wv] CRITICAL EEEE:F2WV 13880681 13880638 








639-3875 PCBA,2.6G,HYNIX 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.6G, PCH_C1, EEEE:F33L, RAM_6G_HYNIX_CHO_1600_s 826-4393 LBL,P/N LABEL, PCB, 28MM ‘ [EEEE : F336] CRITICAL EEEE : F336 15281703 15281701 








639-3876 PCBA,2.8G,HYNIX 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.8G, PCH_C1, EEE! 39, RAM_6G_HYNIX_CHO_1600_s 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE : F337] CRITICAL EEEE : F337 37180730 37180490 








639-3881 PCBA,2.6G,SS 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2. 6G, PCH_C1, EEEE:F33G, RAM_4G_SAMSUNG_35NM_1600_s 826-4393 LBL, P/N LABEL, PCB, 28MM “ (EEEE:F338] CRITICAL EEEE:F338 13880725 13880724 








639-3882 PCBA,2.8G,SS 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.8G, PCH_C1, EEEE:F33C, RAM_4G_SAMSUNG_35NM_1600_S 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE : F339] CRITICAL EEEE: F339 13880727 13880709 Samsung alt to Murata 








639-3884 PCBA,2.8G,HYNIX 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.8G,PCH_C1, BEEE:F337, RAM_4G_HYNIX_1600_S 826-4393 LBL,P/N LABEL, PCB, 28MM ‘ [EEEE :F33C] CRITICAL EEEE:F33C 37681080 37680820 








639-3883 PCBA,2.6G,HYNIX 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.6G, PCH_C1, EEEE:F33D, RAM_4G_HYNIX_1600_S 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE:F33D] CRITICAL EEEE:F33D 37280186 37280185 








639-3877 PCBA,2.6G,ELPIDA 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.6G, PCH_C1, EEEE:F33Q, RAM_6G_ELPIDA_CHO_1600_s 826-4393 LBL,P/N LABEL, PCB, 28MM ‘ [EEEE:F33F] CRITICAL EEEE:F33F 12880363 12880296 alt to Sanyo 








639-3878 PCBA,2.8G,ELPIDA 6GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.8G,PCH_Cl, EEEE:F338,RAM_6G_ELPIDA_CHO_1600_S 826-4393 LBL,P/N LABEL, PCB, 28MM [EEEE :F33G] CRITICAL EEEE : F33G 37680903 37680796 Fairchild alt ta Siliconix 








639-3885 PCBA,2.6G,ELPIDA 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.6G, PCH_C1, EEEE:F33J, RAM_4G_ELPIDA_1600_S 826-4393 LBL,P/N LABEL, PCB, 28MM ‘ [EEEE :F33H] CRITICAL EEEE:F33H 74080144 74080118 alt to Polytronic 








639-3886 PCBA,2.8G,ELPIDA 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.8G, PCH 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE:F33J] CRITICAL EEEE : F330 15281539 15281598 








639-3879 PCBA,2.6G,MICRON 6GB,MLB,D1 826-4393 LBL,P/N LABEL, PCB, 28MM ‘ [EEEE :F33K] CRITICAL EEEE :F33K 15281645 15280461 








639-3880 PCBA,2.8G,MICRON 6GB,MLB,D1 1 S 826-4393 LBL,P/N LABEL, PCB, 28MM [EEEE:F33L] CRITICAL EEEE:F33L 15580667 15580583 








639-3846 PCBA,2.5G,MICRON 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2. z 826-4393 LBL,P/N LABEL, PCB, 28MM “ [EEEE : F33M] CRITICAL EEEE :F33M 10380305 10380266 








639-3847 PCBA,2.9G,MICRON 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.9G, PC! EEEE:F2WQ, RAM_4G_MICRON_1600_S 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE : F33N] CRITICAL EEEE:F33N 11280274 11280254 








639-3887 PCBA,2.6G,MICRON 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.6G, PC! EEEE:F33K, RAM_4G_MICRON_1600_S 826-4393 LBL, P/N LABEL, PCB, 28MM [EEEE:F33P] CRITICAL EEEE:F33P 37681113 376S1110 








639-3888 PCBA,2.8G,MICRON 8GB,MLB,D1 DEVEL_BOM, BASE_BOM, CPU_IVB_2C_2.8G, PCH_C1, EEEE:F33F, RAM_4G_MICRON_1600_S 826-4393 LBL,P/N LABEL, PCB, 28MM “ [EEEE : F330] CRITICAL EEEE:F33Q 15580588 15580367 


odule Parts D1 BOM GROUPS 
PART NUMBER Ory DESCRIPTION REFERENCE DES CRITICAL BOM OPTION BOM GROUP BOM OPTIONS 

































































33784181 12.3, 35M, 242, 1.0, 36 BOA u1000 CRITICAL ceu_tv 236. D1_COMMON ALTERNATE, COMMON, D1_COMMON1, D1_COMMON2, D1_PROGPARTS, D1_PVB 





33784182 0, 2.6, 354, 242,105, 4M BEA u1000 CRITICAL D1_COMMON1 CPUMEM: S0, SMC_DEBUG_YES, TBTBST:Y, TBTRTR:B1, TBTHV:P15V, HUB_2NONREM, USBHUB: 2512B, AXG_PHASE2, TBTISNS: YES 





33784292 rye, o4e7/05,11,2.5, 1am Ban u1000 CRITICAL 5G. D1_COMMON2 EDP : YES, PPDDR: 1V35, LPCPLUS_CONN: YES, LPCPLUS_R: YES, CAPS: INT, BTPWR: $4, SKIP_5V3V3:AUDIBLE, TPAD_5V_LD| 





33784300 sve; 12.6, 35H, in u1000 c 2 cPU_IvB_2c_2.6G_9s D1_PVB LOADISNS :NO, LCDBKLT: PROD, KBDBKLT: PROD 





33784302 rm, 094,05, 11,2.8, 35m, 242,12, 04,800 u1000 CRITICAL cPU_IVB_2c_2.86. D1_PROGPARTS SMC_PROG: PVB, TBTROM: PROG, BOOTROM_PROG :PVB, TPAD_PSOC:PROG 





33784294 vB, 054M, 05, 2s. 26 : u1000 CRITICAL cPU_tvs_2c_2.9c_os D1_BLANK 





33784264 : sm 202, 1000 CRITICAL cei 2.5 D1_DEVEL: ENG ALTERNATE, IVB_PPT_XDP, LOADISNS: YES, SOPGOOD_ISL, DDRVREF_DAC, VREFDQ:M1_M3, VREFCA:LDO_DAC 





33784338 18, 2.625 oe u1000 CRITICAL 6 D1_DEVEL:PVB ALTERNATE, IVB_PPT_XDP, VREFDQ:M1_M3, VREF" 





33784339 vB, 5 ROMY, PRO, sm, 20,2. 1000 cel I IVB_PPT_XDP XDP, XDP_CONN, XDP_CPU:BPM, XDP_PCH 


33784265 : way 2.9, ane. a08, 2.28, w1000 orrrres x DDR3 SPD STRAP 
33784180 c.9¢ eRITICAL = BOM GROUP BOM OPTIONS 











33784235 c, PCH, PP u1800 CRITICAL RAM_4G_HYNIX_1600_S 4G_HYNIX_1600_S, RAMCFG3:L, RAMCFG2:L, RAMCFG1:L, RAMCFGO:L 





33784283 c sre 01800 CRITICAL PCH_c1 RAM_2G_ELPIDA_1600_S 2G_ELPIDA_1600_S, RAMCFG3:L, RAMCFG2:L, RAMCFG1:L, RAMCFGO:H 





33881113 1c, BL, PRO. A, 3600 CRITICAL TBTRTR:B1 RAM_4G_SAMSUNG_28NM_1600_S 4G_SAMSUNG_28NM_1600_S, RAMCFG3:L, RAMCFG2:L, RAMCFG1:H, RAMCFGO:L 





33380623 16, SURAM, 26817, 2564X8, DD 0, 78eBGA GRITICAL G_SAMSUNG_35NM_1600_s RAM_2G_MICRON_1600_S 2G_MICRON_1600_S, RAMCFG3:L, RAMCFG2:L, RAMCFG1:H, RAMCFGO:H 





33380622 cert, ‘ 600, 78 EGA TICA 600_s RAM_4G_ELPIDA_1600_S 4G_ELPIDA_1600_S, RAMCFG3:L, RAMCFG2:H, RAMCFG1:L, RAMCFGO:L 





33350628 sy pond oms-1 600, ve GRITICAL proa.i¢ RAM_4G_SAMSUNG_35NM_1600_s 4G_SAMSUNG_35NM_1600_S, RAMCFG3:L, RAMCFG2:H, RAMCFG1:L, RAMCFGO:H 





33380649 pRa-1600 7a 2D MICRON_1600_s IRAM_6G_SAMSUNG_35NM_CHO_1600_S 6G_SAMSUNG_35NM_CHO_1600_S, RAMCFG3:L, RAMCFG2:H, RAMCFG1:H, RAMCFGO:L 





33380625 00, 512408, 7AemaA, 14 2 600_s RAM_4G_MICRON_1600_S 4G_MICRON_1600_S, RAMCFG3:L, RAMCFG2:H, RAMCFG1:H, RAMCFGO:H 





33350629 2; Bondi noms-1600, ti GRITICAL s RAM_6G_MICRON_CHO_1600_s 6G_MICRON_CHO_1600_S, RAMCFG3:H, RAMCFG2:L, RAMCFG1:L, RAMCFGO:L 





33350624 an, . 7 TICA a RAM_6G_ELPIDA_CHO_1600_S 6G_ELPIDA_CHO_1600_S, RAMCFG3:H, RAMCFG2:L, RAMCFG1:H, RAMCFGO:L 





33380623 1, SDRAM, 2GB1T, 2564x8, DD 0, 7RFBGA CRITICAL MSUNG_35NM_CHO, IRAM_6G_SAMSUNG_28NM_CHO_1600_S 6G_SAMSUNG_28NM_CHO_1600_S, RAMCFG3:H, RAMCFG2:L, RAMCFG1:H, RAMCFGO:H 





33380624 8 SDRAM, 5 er 15, SAMSUNG CRITICAL 600_s RAM_6G_HYNIX_CHO_1600_S 6G_HYNIX_CHO_1600_S, RAMCFG3:H, RAMCFG2:H, RAMCFG1:L, RAMCFGO:L 





SYNC_MASTER=MASTER SYNC_DATE=MASTEH 


33350622 Sela dad ga0s7aVaam avnx_cro RAM_2G_SAMSUNG_1600_S 2G_SAMSUNG_35NM_1600_S, RAMCFG3:H, RAMCFG2:H, RAMCFG1:L, RAMCFGO:H aa 








33350625 





__HYNIX_1600_S 2G_HYNIX_1600_S, RAMCFG3:H, RAMCFG2:H, RAMCFG1:H, RAMCFGO:L BOM Configuration 


0, S12mxe, A, HY c ze NT: 600_s RAM. 
saisoieae sessed aca Arcee dunce Module Parts 
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Apple Inc. 


= 
© E4LABEL> 
NOTICE OF PROPRIETARY PROPERTY: 


33380649 8 nit, DDRI-1600, 2568, THFBCA, TIC: 6 cHO_16 8 DRAM, 2GBIT, 2564€8, 0 ca ; TICAL ISUNG_28NM_CHO_1600_s THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: 


I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
II NOT TO REPRODUCE OR COPY IT 

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
IV ALL RIGHTS RESERVED 


33350629 E SDRAM, BDRI-1600, aca, ruerpa CRITICAL 6 cHo_16 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 

















33350660 tad saints, 7aPBcA @RITICAL 600. 2 1c, snatt, OBR3-1600, 51248, 78a @RITICAL 4G_SAMSUNG_28NM_1600_s 








33350660 (cy Somat, DOR-1600, 512%, 78ERCA, CRITICAL 6G_MICRON_CHO, 2 TC; SDRAM, DDR3-1600, 512368, T8FBGA : 7 CRITICAL AMSUNG_28NM_CHO_1600 
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PD Module Parts 





PART NUMBER 


QTY 


DESCRIPTION 


REFERENCE DES 


CRITICAL 


BOM OPTION 





860-1533 


1 


STDOFF, BMU, TOPSIDE, D1, SM 


J6950_63 


CRITICAL 





860-1530 


STDOFF-1.9D2.93H-TH-0.85-1.2 


J6950_64 


CRITICAL 





860-1529 


STDOFF-1.80D1.53H-SM 


J6950_65 


CRITICAL 





825-7841 


LBL, PART CONFIG, BOARDS, D2 


CONFIG_LABEL 


CRITICAL 





946-4350 











D1 MLB LOCTITE UV GLUE 190024/s 0.24G 





EDGE_BOND 





CRITICAL 











DEVELOPMENT/BASE BOMs 





PART NUMBER 


QTY 


DESCRIPTION 


REFERENCE DES 


CRITICAL 


BOM OPTION 





085-4094 


D1 MLB DEVELOPMENT BOM 


DEVEL 


CRITICAL 


DEVEL_BOM 





607-9189 











D1 MLB BASE BOM 





BASE 





CRITICAL 





BASE_BOM 











34183528 


ua900 





34183404 


04900 





34183405 


u4900 





34153406 














04900 

















ROM 





34183571 


u6100 





34183603 


6100 





34183636 


u6100 





34153650 


6100 





341SXXXxx 


u6100 





34183667 


ue100 





Programmables 





33580809 


6100 


M_BLANK 





33580803 


u6100 


BOOTROM_BLANK 





34183670 





23782983 


uS701 





34153668 


03690 





33580865 


03690 


ROM: BLANK 





33851098 


4900 


SMC_BLANK 





998-3919 
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SYNC_MASTER=MASTER SYNC_DATE=MASTEH 


BOM Configuration 
Apple Inc. sis 
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PPBUS_G3H TRUB 


PPDCIN_G3H 


PCH 
PCH 


STRP_BBS1 
STRP_EST L 


STRP_BBS1 
STRP_EST L 


USB_EXTB_ OC _L MAKE_BASE=TRUE 


HDMI_ IG DDC_CLK 


PCIE CLK100M TBT _P 
PCIE CLK100M TBT_N 








WS CONTROL KBD 


HARE EASENECH 

















PCIE CLK100M_ PE4N— ene NC_ PCIE CLK100M PE4N PCIE CLK100M _SSD_P 














35713 (KEY BOARD CONN) POWER RAILS 7 S2 CAMERA PCIE SIGNALS PCIE ENET R2D C P 
. . Co _PP3v3_s4 FUNC_TEST IcT Test Points PCIE ENET R2D CN {RUE 
Functional Test Points PP3V42 GSH NC_PCIE CAMERA D2RP — PCIE EXCARD D2R TRUE 
SS is KET Co _PM_sip_s3t jeaeineese CPU NO_TESTs WE*SCTE CAMERA D2RN "SUF — PCIE EXCARD D2R 
J5650 (LEFT FAN CONN) oOo mux PPOV75 SOQ DDRVIT ; WEESCTE TRAMERA R2D CN TRUE = pcIg EXCARD R2D 
rene WS KBD2 c> MONDCO — tRuE NC_TBT_MONDCO = =F TRUE 
FUNC_TEST Cc WS CREDS MONDE = TERE BASESTRUE GT BT MONDCL REE SeT CAMERA R2D_ CP — PCIE EXCARD_R2D 
pur PP5V_SO oOo PP1Vv05_ So =Tt HA SCESTEO MAKE_BASE=TRUE TRUE 
= WS _KBD4 oOo PCIE RESETO = NECTBT PCIE RESETO L 
Do = = 
mati FAN LT PWM Co WS KBD5 PCIE RESET1 = HARES BASHC FBT PCIE RESETI1 L NE RCTE SK OOM CAMERAN == Scie CLELOOM EXCARD N 
aus FAN LT TACH foe WS KBD6 PCIE RESET2 — Tite-SNGR4BT PCIE RESET2 L NC PCIE CLK100M CAMERAP — PCIE CLK100M EXCARD P ee tens 
foe WS KBD7 ie RETURN PCIE RESET3 = Ate ASNCRFBT PCIE RESET3 LT  “ASE_BASESTRUE a = NOTROAD RODUCIN TRUE 
Bee OO ERROR rant goon) Deere oe © WS _KBD8 oD RETURN XTAL250UT = Fae ASESTRENC TBT XTAL250UT NO_TEST NC NO_TESTs SCTE ABODORLD TRUE 
— MAKE _BASE=TRUE 
FAN _RT_TACH Tat Don _N<O> We RBDIO > RETURN sau NC _BCIE 5 _D2BN PCIE AP D2R NTE 
Cc Cc MAKE BASE=TRUE TRUE 
GND 5 1s S2N_P<0> fo WS _KBD11 foe RETURN TP_DP_TBTSRC TRUE NC_DP_TBTSRC ML CP<3> TRUE RE BASE=TRUE a aa 2 ES PCIE AP D2R PI _P 
er Fan S2N_N<0> WS_KBD12 GND TP DP TBISRC TARE-BASINGR' Hp TBTSRC ML CN<3> TRUE RE -BASESTRUE PCIE AP D2R PIN 
c MAKE_BASE=TRUE TRUE = NC_PCIE 5 R2D_ CP TRUE 
CLK100M CPU oS WS_KBD13 MERE_BASE=TRUE PCIE AP _R2D PI P 
TP DP TBTSRC trun NC DP TBTSRC ML CP<2> = aoe 
33502 (ALS/CAMERA CONN) CLK100M CPU oo WS KBD14 TP DP TBTSRC MAKE BASHT@RUSD TBTSRC ML CN<2> TRUE pape NG ce 6 D2RN PCIE AP R2D PI _N 
SMBUS SMC 2 S3 SDA;; —_ WS KBD15 MAKE_BASE=TRUE TRUE = ze NC PCIE 6 D2RP ees 
SMBUS SMC 2 $3 SCL BUEOO EHBRZ “EES oe WS KBD16 TP DP TBTSRC TRUE NC DP TBTSRC ML CP<1> Rug “WAKE-BASESTROE NC PCIE 6 R2D CN Scie -GiKloom pou > 
PP5V_S3 ALSCAMERA F DMI_N2S_P<0> WS_KBD17 TP_DP_TBTSRC TARE-BASINGR'p TBTSRC ML CN<1> trun MAKE_BASE-TRUE NC PCIE 6 R2D CP TRUE 
04 Cc PP3V3_SO0 MAKE_BASE=TRUE MAKE_BASE=TRUE PCIE CLK100M PCH N 
DMI_N2S_N<0> WS_KBD18 = = 
J4400 (RIO CABLE CONN) apr DATA ESOS 05 c We_RBDTS TP_DP_ TBTSRC TRUE NC_DP_TBTSRC_ML_CP<0> TRUE NC_PCIE 7 _D2RN PCIE CLK100M TBT P TRUE 
PP3V3_S4 06 c> PP3V3_S3 TP DP TBTSRC ene SENGUDP TBTSRC ML CN<0> pein MAKEBASETTRUE NC PCIE 7 D2RP PCIE CLK100M TBT_N_ 7RUE 
PP3V3_S3 EDI_DATA_N<0> O07 Cc HS_KBD20 PP3V3_S5 MARE BASES Taye NC_PCIE 7 R2D CN TRUE 
Ppavs wEaNCE FDI DATA P<4> 68 fo WS _KBD21 Bpaya Ss AUREE TP_DP_TBTSRC taun NC _DP_TBTSRC_AUXCH CP HUE NenpOTa {7 Ropser 
So Sa FDI DATA N<4> 09 foe WS _KBD22 Spavas Can TP DP TBTSRC HArE-BAC NE _TBTSRC_AUXCH_CN TRUE —WERE_BASE=TRUE DOH: GTRIOOM SATA DP 
Spas 0 PCIE AP D2R P 10 fot WS KBD23 SSaaen ee ae ean aes TRUE NC PCIE 8 D2RN TRUE 
PCIE AP D2R N li foe WS KBD ONOFF L npSyl es sor ester eet i Run “MAKE-BASESTRUE NC PCIE 8 D2RP 
PCIE ENET D2R P 12 foe WS LEFT SHIFT KBD apse San UGEIOS apis Run “MAKE-BASES TRUE NC PCIE 8 R2D CN BCH Gigs aMC ELEM 
ES EE ee PCIE ENET D2R N 13 © WS LEFT OPTION KBD «; Run “MAKE-BASES TRUE NC PCIE 8 R2D CP 
23 Cc 
24 
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HDMI_IG DDC DATA 35700 (IPD FLEX CONN) BCH TP23 eu NC TECH TP23 PCIE CLK100M PE4p — TARE-BASET TRUE NC PCIE CLK100M PE4P PCIE CLK100M SSD _N TRUE 
DME SHEDS Tr PPVCORE SO CPU PCI_CLK33M_OUT2 a rein NC_PCI_CLK33M_ OUT2 RE EASE=TRUE SEE GLROOMCS TRUE 
BM SEP Sa-Ti 42 000 GHANA aes Cos _PP3v3_s4 PCIE CLK100M PEGAN MAKE-ASHC™BEIE CLK100M PEGAN PCIE CLK100M PEBN— NC_PCIE CLK100M PEBN SEG ELELOOM a TRUE 
LPC AD<0> rot Z2 CS L PCIE CLK100M PEGAP Tun “NC PCIE CLK100M PEGAP PCIE CLK100M PEBP — PCIE CLK100M PEBP TRUE 
PM SLP $4 L MAKE_BAgRS TB _ PCIE CLK100M ENET P 
AP CLERRO“O: T LPC AD<1> Do Z2 MOST PPVTTDDR $3 PM SLP A L SLP AL PCIE CLELOOM ENET ON 
up EecEe & LPC AD<2> oe Z2 MISO Souinea ais PPVOUT PCH DoPsuSHeE = SA TRURNC PPVOUT PCH DCPSUSBYP TP SATA C D2RN = NC SATA C _D2RN SCTE CLELDUM AD. Be mRUE 
BNET -CLEREO "DT LPC AD<3> Do Z2 SCLK SONENES. 1S SMC MPM5 LED PWR TROENCSMEUMPM5 LED PWR TP SATA C D2RP = NC SATA C D2RP PCIE CLELOOM APN TRUE 
ah) BWREEN LPC FRAME L © Z2_ HOST INTN NOS Deac aS: SMC_MPM5 LED CHG = Taen@SSMC°MPM5 LED CHG TP_SATA_C_R2D CN =— aR ania =IRIENG SATA_C_R2D CN BCIE-CLELOOM FWD TRUE 
LPC _CLK33M SMC PP5V_S4 CUMULUS — SMS_INT2 — reyp ENG SSMS"FINT2 TP SATA C_R2D CP = fai PASETTRUE NC SATA C_R2D CP TRUE 
SDCONN STATE CHANGE SMC 2s « c> N2S_N<3..1> ere =TARE_BASE=TRUE = WAKE_BASE=TRU PCIE CLK100M FW_N 
P2 Z2_CLKIN TP_SATA D_D2RN = INC_SATA _D D2RN ace 
PCIE WAKE L c> PCIE TBT_R2D C P<3..0> = PCIE CLK100M EXCARD 
s: AUD_DMIC_SDA1 1 SMBUS SMC 2 53 SCL > TP SATA D_D2RP = NC_SATA_D_D2RP au 
AP _CLKREQ Q L © PPO0O720 c> PCIE TBT R2D C N<3..0> =i BASESTRUE PCIE CLK100M EXCARD W 
oS SMBUS _SMC_2_S3_ SDA; TP_ SATA D R2D CN = fe NC_SATA_D_R2D CN 
AP RESET CONN L SS06 SEL PCIE TBT R2D P<3..0> TP CSATACN ROD GP = MAKE_BASE=TRUE WG SATA D R2D CP 
WIFI EVENT L TOTAL AUDI: eek CONN) oOo TBTBPWRSW ISET PCIE TBT R2D N<3..0> — a MARES BASE=TRUI 
PSOC MOST = TP SATA E D2RN = INC SATA E D2RN 
USB EXTB P TRUE AUD_CONN SLEEVE oOo PCIE TBI D2R P<3..1> — 
USB_EXTB N seus __AUD CONN MIC XW (> _2s0c MISO Se Ero pon eae TP SATA E D2RP = 
Hep Er CONN D rx AUD CONN SLEEVE XW s Co _PICKB L TBTBPWRSW ISET CIR OEET DIR C plas 1S TP SATA E R2D CN = SATA HDD R2D RDRIN P 
Gen ST CONN IN rus AUD CONN HP LEFT ., Do _Psoc F CS L TBTBPWRSW_ISET SCTE TET DOR CoNeoe a S TP_SATA E R2D CP = RUE NC SATA _E R2D CP SATA HDD _R2D_RDRIN_NTRUE 
reug AUD CONN TIPDET INV rug Z2 KEY ACT L — TP_SATA F_D2RN = rene NC_SATA_F_D2RN SATA_HDD D2R_RDROUT UE 
cur _PP3V3_SO eo 36900 (DC POWER CONN) THTAPWROW TSET A _Do<o> TP SATA F_D2RP = tee SE“TRUENC SATA F_D2RP SATA HDD _D2R_RDROUT TRUE 
Ap RESET CONN ST rue AUD SPDIF OUT JACK s: 51 TOM. ONEWER ES! MPM A_DO<12..2> TRE TP SATA F_R2D CN = ce BASE“ TRUENC SATA F_R2D_CN SATA HDD _D2R_ RDRIN PRUE 
ran AUD CONN HP RIGHT TaN TBTAPWRSW_ISET aa TRUE TP SATA F_R2D_ CP — Te BASES TRUE NC_SATA F_R2D_ CP SATA HDD D2R_RDRIN_NRUE 
SMBUS PCH CLK AUD CONN TYPEDET oOo: ADAPTER SENSE A_DO<19. ak ale — HARES BASE=TRUE SATA HDD R2D RDROUT 
SMBUS PCH DATA caus AUD CONN MTC (> _2P1LBVS _DCIN FUSE TRTAPWRGW eR USs - oe 320 TRE TP CRT IG BLUE — TRUE NC CRT IG BLUE SATA HDD R2D RDROUT™ P= 
rau GND TBIAPWRSW ISET 53 B™= A _Do<42.34> Ee TP CRT IG GREEN — FARE PASETTRING CRT IG GREEN SATA HDD D2R RC Pp TRUE 
34500 (SSD/HDD FLEX CONN) TRUE — TRUE TP CRT IG RED — Tepe ASETRINC CRT IG RED SATA HDD D2R RCN TRUE 
SMBUS SMC _1 SO SCI 2s 36802 (AUDIO LEFT SPEAKER CONN) R2D C P<1..0> A DO<54..44> — “MAKE_BASE=TRUE SATA HDD R2D RCN tRUE 
SMBUS SMC _1 SO SDA 2: «2 — TRUE A _DOQ<56> TRUE 
SPKRCONN L OUT P «3. Savage sen ere R2D .0> ADO<63. 565 RE TP CRT IG DDC CLK — vere NC_CRT_IG DDC CLK SATA HDD R2D RC _P TRUE 
SPKRCONN L OUT _N : R2D TRUE = TRUE TP CRT IG DDC DATA — Taye-S@S""Nte cRT IG DDC DATA TRUE 
SPKRCONN LID ener aont = - R2D TRUE poze. 0% 7 MAKS_BASP= TRUE SATA HDD _R2D CP 
SPKRCONN SL OUT _P PP5V SO HDD FLT ey 5 DO<13. a5 TRUE TP_CRT_IG HSYNC — TRUE NC_CRT_ IG HSYNC SATA HDD _R2D_C_N TRUE 
SPKRCONN SL OUT _N . : oR = DO<13. 55 TRUE TP CRT IG vVSYNC — URGE BASES TRUONG CRT _IG VSYNC SATA HDD D2R P TRUE 
on —= MAKE_BASE=TRUE. TRUE 
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TP CPU _THERMD_ N 





TX _N<3..0> 








PCIE TBT D2R 
MAKE _BASE=TRUE 


PCIE TBT D2R 
MAKE_BASE=TRUE 
PCIE TBT R2D 
MAKE _BASE=TRUE 


PCIE TBT R2D 
MAKE_BASE=TRUE 


P<3..0> =PEG D2R P<11..8> CPU THERMD P 








N<3..0> =PEG D2R N<11..8> 








NC_ LCD FSS 
MAKE_BASE=TRUE 


LCD _ FSS 





Bosses for limiting deflection CG P<3)...:0> 


SHO910 APN:860-1557 


-80D1.2ID-2.25H-SM-D1 
1 


=PEG R2D C P<11..8> NO_TEST=TREE 





C_N<3..0> =PEG R2D_C _N<11..8> ,, 





n 7 —LCD_ BKLT PWM 
MAKE_BASE=TRUE 


1 LCD BKLT EN 
MAKE_BASE=TRUE 


« _LCD_PWR_EN 
Ss rl (0) 9 1 1 MAKE _BASE=TRUE 
-80D1.2ID—2.25H-SM-D1 


1 


LVDS _ IG BKL PWM 





LVDS IG BKL ON SD _ PWR_EN_ PCH 
MAKE_BASE=TRUE 

, SD_PWR_EN 
MAKE_BASE=TRUE 


TP _ FW PWR_EN 
MAKE_BASE=TRUE 


ENET LOW PWR PCH 20 24 25 








PANEL PWR ENET LOW PWR 





LVDS_ IG 





FW _PWR_EN NC_PCIE CLK100M 


MAKE_BASE=TRUE 
NC_PCIE CLK100M 

MAKE_BASE=TRUE 
NC_PCTIE CLK100M 

MAKE_BASE=TRUE 


NC_PCIE CLK100M 
MAKE_BASE=TRUE 


NC_ PCIE FW 
MAKE_BASE=TRUE 


NC_PCIE FW 
MAKE_BASE=TRUE 
NC_ PCIE FW 
MAKE_BASE=TRUE 


NC_ PCIE FW 
MAKE_BASE=TRUE 


SSDN 
TRUE 


SSDP 
TRUE 
FWN 
TRUE 


FWP. 
TRUE 


D2RN 
NO_TEST=TRUE— 
D2RP 
NO_TEST=TRUE- 
R2D_CN 
NO = 


PCIE CLK100M SSD 














PCIE CLK100M SSD 

















SHO950 SHO951 


SHO912 
.80D1.2ID-2.25H-SM-D1 


4 SHLD-—D1-USB 


PCIE CLK100M FW _N 

















PCIE CLK100M FW 











SHLD-—D1-MLB-T29 Unused PEG signals 


NC_PEG D2RP<15..12> =PEG D2R_ P<15..12> w 
MAKE_BASE=TRUE NO_TEST=TRUE 

NC_PEG D2RN<15..12> 
MAKE_BASE=TRUE NO_TEST=TRUE 
NC_PEG R2D_ CP<15..12> 
MAKE_BASE=TRUE NO_TEST=TRUE 
NC_PEG R2D_CN<15..12> 
MAKE_BASE=TRUE NO_TEST=TRUE 


Unused GPU 


NC_PEG D2RP<7. .0> 
MAKE_BASE=TRY&_ TEST=TRUE 
NC_PEG_ D2RN<7..0> 
MAKE_BASE=TRY& TEST=TRUE 
NC_PEG _R2D_CP<7. .0>— 
MAKE_BASE=TRY& TEST=TRUE —— 
NC_PEG_R2D_CN<7. .0>— 
MAKE_BASE=TRY& TEST=TRUE —— 


PCIE FW D2R 














SHO913 
-80D1.2ID—2.25H-SM-D1 


1 


PCIE FW D2R 





D1 THERMAL MODULE STANDOFF =PEG D2R_N<15..12> 


SHO0920 SHO921 
STDOFF-4.50D2.15H-SM STDOFF-4.50D2.15H-SM 


us 1 


(860-1439) 





PCIE FW R2D 





— =PEG R2D C P<15..12> 





R2D_CP 
NO_TEST=TRUE— 


PCIE FW R2D 





=PEG R2D C N<15..12>.,, 





CR SFF DG vipO Table 


HDMI_ IG CLK C P 
MAKE_BASE=TRUE 


HDMI_IG CLK C N 
MAKE_BASE=TRUE 


3-56 mapping for HDMI 














TP DP IG B MLP<3> signals 





=PEG 


= P<7..0> 10 Unused SATA ODD Signals 





TP DP IG B MLN<3> 





SHO0926 SHO0927 
STDOFF-4.50D2.15H-SM STDOFF-4.50D2.15H-SM 


A. A. 


=PEG N<7..0> 10 





NC_SATA ODD D2RN 
MAKE_BASE=TRUE NO_TEST=TRGE- 
NC_SATA ODD _ D2RP 
MAKE_BASE=TRUE NO_TEST=TROE 


NC_SATA_ ODD _R2D_CN 
MAKE_BASE=TRUE NO_TEST=TRUE 
NC_SATA ODD _R2D_ CP _ — 
MAKE_BASE=TRUE NO_TEST=TRG= 


SATA ODD 





HDMI_IG DATA C_ P<2..0> 
MAKE_BASE=TRUE 


HDMI_IG DATA C _N<2..0> 
MAKE_BASE=TRUE 


as 7 __HDMI_IG DDC CLK 
MAKE_BASE=TRUE 

HDMI_ IG DDC DATA 
MAKE_BASE=TRUE 


HDMI_ HPD 
MAKE_BASE=TRUE 


TP DP IG B MLP<O..2> =PEG CPS 7.230 >.. a5 








SATA ODD 


HO900 = 


TH-NSP 


aL . 8 36 











TP DP IG B MLN<O..2> =PEG CG N<7..0> 16 








SATA ODD 





-1X0.5-1.4x0.8 


DPA IG DDC CLK 





D1 BMU MODULE STANDOFFS SATA ODD 





NC DPA IG AUX CHP 
MAKE_BASE=TRUE WNO_TEST=TRUE 


NC _ DPA IG AUX CHN 
MAKE_BASE=TRUE NO_TEST=TRUE — 


DPA IG DDC DATA __,, 





SHO928 SHO963 fae PEM EG GA-U TLS 


STDOFF-4.50D1.73H-SM STDOFF-4.50D2.33H-SM — Cl) 36 
860-1490 1 1.1X0.5-1.4x0.8 





DPA IG HPD 








Unused Memory Signals 








NC_PEG CLK100MN 
MAKE_BASE=TRUE 


NC_PEG CLK100MP 
MAKE_BASE=TRUE 


PEG CLK100M _N 





NC _ MEM A_CLKP<1> 
MAKE_BASE=TRUE NO_TEST=TRUE-— 


NC_MEM A_CLKN<1> 
MAKE_BASE=TRUE NO-TEST=TRUE— 


NC_MEM_ B_CLKP<1> 
MAKE_BASE=TRUE NO_TEST=TRUE— 


NC_MEM_B_CLKN<1> 
MAKE_BASE=TRUE NO_TEST=TRUE— 


NO_TEST=TRUE MEM _ A 





APN: 998-3975 = 


-1X0.45-1.4x0.75 


SHO963 is BMU standoff with flange. 860-1534 PEG CLK100M _P 





MEM A 


NO_TEST=TRUE 





UNUSED USB SIGNALS 
NC_USB3_EXTC_TXP USB3 
MAKE_BASE=TRUE NO_TEST=TRUE— 
NC_USB3_ EXTC_ TXN 
MAKE_BASE=TRUE NO_TEST=TRUE—— 
NC_USB3_EXTC_RXP 
MAKE_BASE=TRUE NO_TEST=TRUE— 
NC_USB3_EXTC_RXN 
MAKE_BASE=TRUE NO_TEST=TRUE— 
NC _USB_EXTCP — 
MAKE_BASE=TRUE NO_TEST=TRUE— 
NC _USB_EXTCN — 
MAKE_BASE=TRUE NO_TEST=TRUE— 
NC_USB3_ EXTD_ TXP 
MAKE_BASE=TRUE NO_TEST=TRUE— 
NC_USB3_EXTD_ TXN 
MAKE_BASE=TRUE NO_TEST=TRUE— 
NC_USB3_EXTD_ RXP 


[BT can gnd slot THO905 DP_TBISNKO_AUXCH C_P 
THONSP MAKE_BASE=TRUE 

1 »5 2 _DP_TBTSNKO_AUXCH C_N 
MAKE_BASE=TRUE 


DPB IG AUX CH MEM B 














THO900 for upper 





EXTC 





DPB IG AUX CH MEM _ B 








USB3_EXTC 














THO903 for lower TBT can gnd slot 


SL-1.1X0.45-1.4x0.75 


USB3_EXTC 





7933 DP_TBTSNKO ML C P<3..0> 
MAKE_BASE=TRUE 


1933 DP_TBTSNKO_ ML C N<3..0> 
MAKE_BASE=TRUE 
se _DP_TBTSNKO DDC CLK 
MAKE_BASE=TRUE 
«es _DP_TBTSNKO DDC DATA 
MAKE_BASE=TRUE 


DP_TBTSNKO_ HPD 
MAKE_BASE=TRUE 


DP_TBTSNK1_ AUXCH C_P 


TP _DP_ IG C MLP<3..0> is 





THO904,5 for USB can gnd slot USB3_ EXTC 





TP DP IG C MLN<3..0> _ ,, 





USB_EXTC P 





DPB IG DDC CLK 





USB_EXTC N 





DPB IG DDC DATA 





USB3_ EXTD TX 





DPB IG HPD ,, 





FAN BOSSES (4X 860-1327) 
SH0922 SH0923 SH0924 SH0925 DP_TBISNK1_ 
STDOFF-4.50D1.8H-SM STDOFF-4.50D1.8H-SM STDOFF-4.50D1.8H-SM ae een a eOaT. CE gure val MAKE-SASHSTROE NO. PaeT=TRUE 


79 3: TP DP IG D AUXN 
i : MAKE_BASE=TRUE NC _USB3 EXTD RXN 
1 MAKE_BASE=TRUE NO_TEST=TRUE— 


7222 DP_TBTSNK1_ ML C_ P<3..0> TP DP IG _D MLP<3. MME: PRSESERUE NO eee TR 
MAKE_BASE=TRUE 3E 


NC _ USB _ EXTD EHCIN 
19 DP _ TBTSNK1 ML C N<3..0> MAKE_BASE=TRUE NO_TEST=TRUE— 
MAKE_BASE=TRUE 


NC_USB_4N 
DP_TBTSNK1 DDC CLK MAKE_BASE=TRUE 
MAKE_BASE=TRUE 


NC_USB_4P 
DP_TBTSNK1 DDC DATA MAKE_BASE=TRUE 
MAKE_BASE=TRUE 


NC_USB_SDN 
53 DP PISNK1 HPD MAKE_BASE=TRUB 


NC_USB_ SDP — 
MAKE_BASE=TRUE NO_TEST=TRUE— 
NC _USB_ WLANN — 
MAKE_BASE=TRUE NO_TEST=TRUE 
NC _USB_ WLANP — 
MAKE_BASE=TRUE NO_TEST=TRUE 
NC _USB_ BT HSN — 
MAKE_BASE=TRUE NO_TEST=TRUE 
NC _USB_ BT HSP — 
MAKE_BASE=TRUE NO_TEST=TRUE 
NC_USB_12N 
MAKE_BASE=TRUE 
NC_USB_12P 
MAKE_BASE=TRUE 
NC_USB_13N 
MAKE_BASE=TRUE 


NC_USB_13P 
MAKE_BASE=TRUE 





USB3_ EXTD TX 





TP DP _ IG D AUXP 





USB3_ EXTD RX 








USB3 EXTD RX 

















USB EXTD EHCT 





OS. i 





USB EXTD EHCT 





TP DP IG D MLN<3..0> _,, 





SH0932 SH0933 
POGO-2 . 30D-5 . 5H-SM-LOW-FOROBO-2 . 30D-4 . 1H-SM-LOW-FORCE 6s 
SM SM 


i ( ) 6a 


SHO0934 SHO0935 SHO0936 SH0937 
POGO-2 .30D-5 . 5H-SM-LOW-FORBHGO-2 . 30D-5 . 5H-SM-LOW-FORGGO-2 . 30D-5 . 5H-SM-LOW-FORCE POGO-2 . 30D-5 . 5H-SM-LOW-FORCE 
SM SM SM SM 


TP _USB_ 4N 





TP DP IG D CTRL CLK ,;, NO_TEST=TRUE— 





USB_4P 





TP_DP_ IG D CTRL DATA ,, 





D1 POGO PINS (870-2451) NO_TEST=TRUE— 


USB_SDN 





TP DP IG D_ HPD i: 








NO_TEST=TRUE~— 





USB_ SDP 





USB WLANN 





USB_WLANP 

















USB BT HSN 





USB BT HSP =PP3V3_SO PWRCTL 








D1 ELIPTICAL SLOT HOLES USB_12N 





NO_TEST=TRUE— RO991' 
10K 


5% 
1/200 
MF 

2015 


USB_12P 





NO_TEST=TRUE— Unused PGOOD signal 


ZT0930 


TH-NSP 


1 
eee a cee 


USB_13N 





NO_TEST=TRUE~— 











USB_13P 





GPTO64 NO_TEST=TRUE—— 


GPIO65 
GPIO66 
GPTO67 


CLKOUTFLEXO 
CLKOUTFLEX1 
CLKOUTFLEX2 
CLKOUTFLEX3 


GPTO64 
GPIO65 
GPIO66 
GPTO67 


CLKOUTFLEXO 
CLKOUTFLEX1 
CLKOUTFLEX2 
CLKOUTFLEX3 


TRUE 
MAKE_BASE=TRUE 
TRUE 


MAKE_BASE=TRUE 
TRUE 
MAKE_BASE=TRUE 
TRUE 
MAKE_BASE=TRUE 








CPUIMVP AXG_ PGOOD 4, 











TP_P1IV5S3RSO RAMP DONE P1V5S3RSO_ RAMP DONE 


MAKE_BASE=TRUE 


TP _DDRREG_ PGOOD 
MAKE_BASE=TRUE 








DDRREG_ PGOOD 





USB SIGNALS 


20 MLB _ RAMCFG3 USBHUB 


so ___MLB_RAMCFG2 
% MLB_RAMCFG1 REMCE SSS 
1, RO912 
MLB_RAMCFGO : ik 
RAMCFGO: 
RO910* 
1K 
5% 
1/20W 
MF 
201 





USB_ BT P 
MAKE_BASE=TRUE 
, -USB_ BT N 
MAKE_BASE=TRUE 
USB_ TPAD P 
MAKE_BASE=TRUE 
USB_ TPAD N 
MAKE_BASE=TRUE 
USB_SMC_P 
MAKE_BASE=TRUE 
USB_SMC_N 
MAKE_BASE=TRUE 
PU_USBHUB_ DN4 _ P 
MAKE_BASE=TRUE 


PU_USBHUB_ DN4_ N 
MAKE_BASE=TRUE 








USBHUB 








USBHUB 





=PP5V_SO AUDIO XW 





Drain 


C3 Apple Inc. SEs 
2 FE 4LABEL> 


NOMenn 





USBHUB 





GND 
=O. 
URES AIBED 28 xW0.902 


VOLTAGE=0V 
1692 


xXW0903 
SM 





USBHUB 




















PP5V_SO_ AUDIO 
MIN_LINE_WIDTH= 


VOLTAGE=5V 


USBHUB 











NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC 
THE POSESSOR AGREES TO THE FOLLOWING 


TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 


USBHUB 








IZ |o [2 jo ja fo je fo 


USBHUB 











PP5V_SO_ AUDIO 





WWVW.ANi 


aier.com 


1 2 
roe MIN_LINE WIDTH= 

MIN_-NECK_WIDTH= 

VOLTAGE=5V 


NOT TO REPRODUCE OR COPY IT 


NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 


ALL RIGHTS RESERVED 





NOTE: Intel provides an internal pull-up OF 5-15k to VCCIO on all CFG signals. 


OMIT_TABLE OMIT_TABLE 
CRITICAL CRITICAL MIN_LINE, 
2 CPU PEG COMP .)qA2 =PP1V05 SO CPU VCCIO . VOLIAGE=0.75V 
DMI_RX_0* U1000 PEG_ICOMPI pep wren ewer 12 241 CPU_CFG<0> cFG_o SA_DIMM_VREFDQ PPCPU MEM VREFDO_ A pop s: 2 
DMI_RX_1* IVY-BRIDGE PEG_ICOMPO fF 7 1 CPU _CFG<1> ICFG_1 SB_DIMM_VREFDQ| PPCPU MEM VREFDO B {D2 2 
DMI_RX_2* 2C—35W PEG_RCOMPO| 1 ‘ CPU_CFG<2> cFG_2 MIN_LINE. H=0.3 MM 

U1000 RSVD_30 MIN_NECI H=012 MM 


DMI_RX_3* ne 12244 CPU_CFG<3> cFG_3 VOLTAGE=0.75V 
a sae PEG_RX_O* CPU _CFG<4> crc_4 (5 OF 9) ReYDES1 
DMI_RX_O PEG_RX_1* CPU CFG<5> cFG_5 RESERVED RSVD_32 
ere ren cpu crases ae res 
DMI_RX_3 PEG_RX_4* CPU CPG<T= bets 
= Spacey (ee CPU_CFG<8> ICFG_8 
eae Boe PLACE_SIDE=TOP CPU_CEG<9> CFG_9 
PEG_RX_7* =PPVCORE SO CPU 63 as as Ee aeons 
eat = , CPU_CFG<11> CFG_11 
PEG_RX_9* NOSTUFF TPPVCORE_S0_CPU_VCCAXG feds ’ 2s pata RSVD_39 
DMI_Tx_0 PEG_RX_10* R1064! 121070 ’ GPU CRGs12> peace RSVD_40 
DMT_TxX_1 PEG_RX_11* 49.9 49.9 ae CPU_CEG<14> oars 2 
DMI_Tx_2 PEG_RX_12* on /1sw j CPU CPGs1S= babe! Reve 
Th RX _ CPU _CFG<16> ICFG_16 RSVD_42 


DMI_Tx_3 PEG_RX_13* pate 
ae mites 2 is CPU_CFG<17> ICFG_17 RSVD_43 
PEG_RX_14* PLACE_NEAR=U1000.H45:50.8MM 
RSVD_44 


FDIO_Tx_0* PEG_RX_15* PLACE_SIDE=TOP 
FDIO_TX_1* 
FDIO_TX_2* 
FDIO_TX_3* 











S2N_N<0O> 
S2N N<1> 
S2N_ N<2> 
S2N_N<3> 












































S2N_P<0> 
S2N_ P<1> 
S2N_ P<2> 
S2N_ P<3> 


























RSVD_34 
RSVD_35 
RSVD_36 
RSVD_37 
RSVD_38 





Db 
im 
© 











PLACE_NEAR=U1000.H43:50.8MM 





N2S_N<0> 
N2S_N<1> 
N2S_N<2> 
N2S_ N<3> 


DMI_TX_0* 
DMI_TX_1* 
DMI_TX_2* 
DMI_TX_3* 




















IVY-BRIDGE 























N2S_ P<0> 
N2S_P<1> 
N2S_P<2> 
N2S_P<3> 












































DATA _N<0O> 
DATA _N<1> 
DATA N<2> 
DATA N<3> 








[om omemomomonomomenomonomomen ene) 


CPU_VCC_VALSENSE 
CPU _VCC_VALSENSE. 


CPU_AXG_ VALSENSE 
CPU_AXG_ VALSENSE 


TP_CPU_VCC_DTF_SENSE 


lVCC_VAL_SENSE 
lVSS_VAL_SENSE 

















Note. VOLTAGE=1.25V RSVD_45 





PEG_RX_O 
PEG_RX_1 
PEG_RX_2 
PEG_RX_3 
PEG_RX_4 
PEG_RX_5 
PEG_RX_6 
PEG_RX_7 
PEG_RX_8 
PEG_RX_9 
PEG_RX_10 
PEG_RX_11 
PEG_RX_12 
PEG_RX_13 
PEG_RX_14 
PEG_RX_15 




















Note. VOLTAGE=0V 








IVAXG_VAL_SENSE 
IVSSAXG_VAL_SENSE 




















Note. VOLTAGE=1.05V 




















DATA N<4> 
DATA N<5> 
DATA N<6> 
DATA N<7> 


FDI1_TX_0* 
FDI1_TX_1* 
FDI1_TxX_2* 
FDI1_TxX_3* 


Note. VOLTAGE=0V 








lVCC_DIE_SENSE 














NOSTUFF NOSTUFF 


i 
R1065 > @o} CPU _THERMD P 
+s QR CPU THERMD N 








pc_test_a4| 44__TP_CPU TEST. 


RSVD_6 
K48 — pc_test_c4| C4. CPU_DC_TEST_C4_D 


RSVD_7 Da 
DC_TEST_D3 
ROPE: wianheg oensar due to necuracy Concern. yX®? |rsvv_s pc_test_p1L21__ TP CPU pCc_TEST_D 
IRSVD_9 pc_test_ase| 458 Tp CPU _DC_TEST_A 
RSVD_10 pDc_TEsT_as9| 459 CPU _DC_TEST_ C59 
IRSVD_11 DC_TEST_c59| ©59 
PLACE_NEAR=U1000.K43:50.8MM RSVD_12 pDc_TEsT_ae1| 461 CPU_DC_TEST C61 
Paes art oe IRSVD_13 pc_test_ce1_Cét 
NOTE: Intel validation sense lines per RSVD_14 pDc_TEsT_p61L 261 TP CPU DC TEST D61 
doc 439028 revl.0 HR_PPDG sections 6.2.1 and 6.3.1. RSVD_15 Dc_TEST_Bp61| 8261 Tp_CPU_DC_TEST_BD61 
RSVD_16 Dc_TEsT_BE61/ BE61 CPU_DC_TEST_BE59 BE61 
IRSVD_17 DC_TEST_BES59| BE59 
IRSVD_18 Dc_TEst_Be61, 8661 CPU_DC_TEST_BG59 BG61 
RSVD_19 DC_TEST_BG59| BGE59 
IRSVD_20 Dc_test_pess8L 2658 Tp _cPu_DC_ TEST _BG58 
RSVD_21 Dc_TEsT_pG4| 864 _Tp_CPU_DC_TEST_BG4 
RSVD_22 pc_Test_pe3L 863 __CPU_DC_TEST_C4_BE3_BG3 
IRSVD_23 DC_TEST_BE3| BE3 
RSVD_24 Dc_TEsT_Bc¢1| BG__CPU_DC_TEST C4_BE1 BG1 
IRSVD_25 Dc_TEsT_pE1{ BEL 
IRSVD_26 pc_TEsT_pp1_821 Tp _cpu TEST_BD1 


IRSVD_27 



































49.9 
1s 











et @ FF OF 


DATA P<0O> 
DATA P<1> 
DATA P<2> 
DATA P<3> 


FDIO_TX_O 
FDIO_TX_1 
FDIO_TX_2 
FDIO_TX_3 










































































DATA P<4> 
DATA P<5> 
DATA P<6> 
DATA P<7> 


FDI1_TX_O 
FDI1_TX_1 
FDI1_TX_2 
FDI1_TX_3 







































































FSYNC<0O> 
FSYNC<1> 


FDIO_FSYNC 
FDI1_FSYNC 


PEG_TX_0* 
PEG_TX_1* 
PEG_TX_2* 
PEG_TX_3* 
PEG_TX_4* 
PEG_TX_5* 
PEG_TX_6* 
PEG_TX_7* 
PEG_TX_8* 
PEG_TX_9* 
PEG_TX_10* 
PEG_TX_11* 
PEG_TX_12* 
PEG_TX_13* 
PEG_TX_14* 
PEG_TX_15* 


























INTEL FLEXIBLE DISPLAY INTERFACE SIGNALS 














INT FDI_INT 











=PP1V05_SO_CPU_VCCIO ; LSYNC<0> 


R1030 el LSYNC<1> 
inns EDP COMP 


FDIO_LSYNC 
FDI1_LSYNC 












































FOS THOT FEOT FEET FEOE FOFE COTE O08 F408 




















EDP_ICOMPO 
EDP_COMPIO 








PCI EXPRESS BASED INTERFACE SIGNALS 


























D 
in 
a 








EDP HPD L EDP_HPD 





OMIT_TABLE 
R1031 TP_EDP AUX N 
re . IP_EDP AUX P 














EDP_AUX* 
EDP_AUX 





























A Nese tP EDP TX N<0> 
» TP EDP TX N<1> 
» TP_EDP TX _N<2> 
» TP_EDP TX N<3> 


EDP_TX_0* 
EDP_TX_1* 
EDP_TX_2* 
EDP_TX_3* 





[S) 
© 








q 
s 





[omomemomomomomomomomonemeom enone) 





PEG_TX_O 
PEG_TX_1 
PEG_TX_2 
PEG_TX_3 
PEG_TX_4 
PEG_TX_5 
PEG_TX_6 
PEG_TX_7 
PEG_TX_8 
Q1031 PEG_TX_9 
DMNSLO6TK PEG_TX_10 
oleae PEG_TX_11 
SYM_VER_1 PEG_TX_12 
PEG_TX_13 
PEG_TX_14 
PEG_TX_15 











EMBEDDED DISPLAY PORT 


» TP EDP TX P<0O> 
>» TP_EDP TX P<1> 
TP _EDP_TX P<2> 
TP EDP TX P<3> 


EDP_TX_O 
EDP_TX_1 
EDP_TX_2 
EDP_TX_3 























Stee FO4F tf 4 * 



































EDP: YES 





SEE SEE EEE EEEE ES FEEEETEETEEEEEES FEFEPETEEEOO TEED FERRO TEEEO EE EEES 





AWAAAAAAAAAANANAA)A)|A |ANAMAAAA|AAAY,A\A\Ay|A\_A\yA 

















CFG<16> 





CFG<7> 
CFG<6> 12 24 10 CFG<3> 
CFG<5> 7 Ft CFG<1> 
1 CFG<4> 7 2 CFG<0O> 
‘ CFG<2> 

















PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





nosturr | EDP: ves nosturF, | NosTUFF NosTUFF NOSTUFF NosTUFF NOSTUFF 
R1042°'| R1044 | R1045'] R1046 | R1047 R1040 R1041 R1043 R1049 116S0066 RES, MTL FILM, 1/16W, 2,402, SMD, LE R1031 EDP: YES 
1K 





11680090 RES, MIL FILM, 1/16W, 10K, 0402, SMD, LF R1031 EDP :NO 


























SYNC_MASTER=J30_MLB SYNC_DATE=07/14/201 




















Intel Doc 460452 ChiefRiver Platform design guild rev1.0 section 2.2.12 recommendation. 
Bravine Nomen 


NOTE: eDP_COMPIO and eDP_ICOMPO can not be left floatin <SCH_NUM> 
even ff Internal Graphigs is disabled since they are” Apple Inc. = 
shared with other interfaces. on 

(e) E4LABEL> 





FOR IVYBRIDGE PROCESSOR 











CFG [7] :PEG DEFER TRAINING (DEFAULT) IMMEDIATELY AFTER xxRESETB 0 = WAIT FOR BIOS . . . NOTICE OF PROPRIETARY PROPERTY: 
NOTE: The EDP_HPD processor input is alow voltage active low signal. 
[6:5] :PCIE BIFURCATION 1 X16 (DEFAULT) 10 = 2 x8 01 = RSVD 00 = X8, x4, x4 Therefore, an inverting level shifter is required on the motherboard THE INFORMATION CONTAINED HEREIN IS THE 
to convert the active high signal from Embedded DisplayPort sink device PROPRIETARY PROPERTY OF APPLE INC. 
[4] :eDP ENABLE/DISABLE DISABLED 0 = ENABLED £9 Tow voltage signals for the processor 6 ; THE POSESSOR AGREES TO THE FOLLOWING: 
refer to lates rocessor or specifications) . 5 
[3] :PCIE x4 LANE REVERSAL NORMAL OPERATION LANES REVERSED : : ii ‘ TO: MATNTATN: “THIS DOCUMENT TN: CONFIDENCE 
[2] 16 If BED te Ops aRbetwatte eDP inferzace ates eS enabled, th eneun a NOT TO REPRODUCE OR COPY IT 
:PCIE x16 LANE REVERSAL NORMAL OPERATION LANES REVERSED Gonnect it to o via a 10-kOhm pull-up resistor on the motherboard. 
This signal can be léft as no-connect Pe entire epp interface Ts disabled. NOT’ TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
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U1000 
NosTUFy 1 NOSTUFF , IVY-BRIDGE 
R1100 R1104 2Cc-35W 
DMI_CLK100M CPU _P 
DMI_CLK100M CPU _N 


BGA BCLK 
(2 OF 9) BCLK* 








DPLL REF CLK P 
DPLL REF CLK N 


DPLL_REF_CLK| 

7 REF _! 
Se (/PROC_DETECT* 

NC = DPLL_REF_CLK* 


F49jPROC_SELECT* 











ITPCPU_CLK100M P 
ITPCPU_CLK100M _N 


BCLK_ITP 
BCLK_ITP* 











ICATERR* 





XDP_CPU_PRDY L 
XDP_ CPU PREO L 


(IPU)  prpy* 
(TIPU) PREO* 

















2 61 40 33€BT CPU_PROCHOT_L 2 1 CPU_PROCHOT R (IPU) 
(IPU) 


ITHERMTRIP* (IPU) 


XDP_CPU_TCK 
XDP_CPU_ TMS 
XDP_CPU_TRST L 


IP ROCHOT* 














THERMAL 
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(IPU) XDP_CPU_ TDI 


XDP_CPU_TDO 





PM SYNC 





IPM_SYNC 





CPU_PWRGD l'UNCOREPWRGOOD 





XDP_DBRESET L 





» D> PM MEM PWRGD 2 1 PM MEM PWRGD R BE45 |sm_ DRAMPWROK 





PLT RESET LS1V1_ L XDP_ BPM L<0O> 
XDP_BPM L<1> 
XDP_BPM L<2> 
XDP_BPM_ L<3> 
XDP_BPM L<4> 
XDP_BPM_ L<5> 
XDP_BPM L<6> 
XDP_BPM_ L<7> 








PWR MGMT 
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JTAG & BPM 


=MEM RESET L SM_DRAMRST* 
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COMP <1> SM_RCOMP_1 
COMP <2> SM_RCOMP_2 
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OMIT_TABLE 
CRITICAL OMIT_TABLE 
CRITICAL 








MEM CLK _ P<0> 
MEM CLK N<0> 


CLK P<0> 
CLK N<0> 


AG6 | sa poo U1000 SA_CK_0 
AJ6 | sa_po_1 BGA SA_CK_0* 

AP11 | sa_poQ_2 ron aoe 
AL6 | sa_po_3 

ag10|sa po 4 
AJ8 | sa_po_5 
AL8 | sa_po_6 
ALT | sa_po_7 

AR11/sa po 8 
AP6|sa_po_9 SA_CS_0* 
AU6 | sa_po_10 SA_cs_1* 
AV9 | sa_po_11 
AR6 | sa_pQ_12 SA_ODT_O 
AP8 | sa_po_13 SA_ODT_1 

AT13 | sa_po_14 

AU13 | sa_pQ_15 SA_DQS_O* 
BC7 | sa_po_16 SA_DQS_1* 
BB7 | sa_DQ_17 SA_DQS_2* 

BA13 | sa_pQ_18 SA_DQS_3* 

BB11 | sa_po_19 SA_DQS_4* 
BA7 | sa_po_20 SA_DQS_5* 
BAS | sa_po_21 SA_DQS_6* 
BBS | sa_po_22 SA_DQS_7* 

AY13 | sa_pQ_23 

AV14 | sa_po_24 

AR14 | sa_po_25 

AY17 | sa_po_26 

AR19 | sa_Do_27 SA_DOQS_3 

BA14 | sa_po 28 SA_DOS_4 

AU14 | sa_po_29 SA_DQS_5 

BB14 | sa_po 30 SA_DOQS_6 

BB17 | sa_po_31 SA_DOS_7 

BA45 | sa_po_32 

AR43 | sa_DO_33 SA_MA_0 

AW48 | sa_pQ_34 SA_MA_1 

BC48 | sa_po 35 SA_MA_2 

BC45 | sa_po 36 SA_MA_3 

AR45 | sa_DQ_37 SA_MA_4 

AT48 | sa_poO_38 SA_MA_5 

AY48 | sa_po_39 SA_MA_6 

BA49 | sa_po_40 SA_MA_7 

AV49 | sa_po_41 SA_MA_8 

BBS51|sa_po 42 SA_MA_9 

AY53 | sa_po_43 SA_MA_10 

BB49 | sa_po_44 SA_MA_11 

AU49 | sa_pQ_45 SA_MA_12 

BAS3 | sa_po_46 SA_MA_13 

BB55 | sa_po_47 SA_MA_14 

BASS | sa_po_48 SA_MA_15 

AV56 | sa_po_49 

AP50 | sa_po_50 

AP53 | sA_pQ_51 

AV54 | sa_po_52 

AT54 | sa_po_53 

AP56 | sa_po_54 

AP52 | sa_poO_55 

AN5S7 | sa_DQ_56 

AN53 | sa_DQ_57 

AG56 | sa_po_58 

AG53 | sA_pQ_59 

AN55 | sa_po_60 

AN52 | sa_po_61 

AG55 | sa_pOQ_62 

AK56 | sa_DoO_63 


DO<o> 
DO<1> 

DO<2> 

DQ<3> 

DO<4> 

DO<5> 

DO<6> 

DO<7> 

DO<8> 

DO<9> 

DOQ<10> 
DQ<11> 
DO<12> 
DQ<13> 
DOQ<14> 
DQ<15> 
DQ<16> 
DQ<17> 
DQ<18> 
DOQ<19> 
DOQ<20> 
DQ<21> 
DQ<22> 
DO<23> 
DQ<24> 
DOQ<25> 
DOQ<26> 
DQ<27> 
DQ<28> 
DOQ<29> 
DQ<30> 
DOQ<31> 
DOQ<32> 
DQ<33> 
DO<34> 
DQ<35> 
DQ<36> 
DQ<37> 
DQ<38> 
DQ<39> 
DO<40> 
DOQ<41> 
DQ<42> 
DOQ<43> 
DO<44> 
DO<45> 
DOQ<46> 
DO<47> 
DO<48> 
DQ<49> 
DOQ<50> 
DOQ<51> 
DOQ<52> 
DOQ<53> 
DO<54> 
DOQ<55> 
DO<56> 
DOQ<57> 
DOQ<58> 
DQ<59> 
DOQ<60> 
DO<61> 
DOQ<62> 
DOQ<63> 


DO<0> 
DO<1> 

DO<2> 

DO<3> 

DO<4> 

DO<5> 

DO<6> 

DO<7> 

DO<8> 

DO<9> 

DOQ<10> 
DQ<11> 
DO<12> 
DQ<13> 
DO<14> 
DOQ<15> 
DOQ<16> 
DQ<17> 
DOQ<18> 
DQ<19> 
DOQ<20> 
DOQ<21> 
DQ<22> 
DO<23> 
DO<24> 
DOQ<25> 
DO<26> 
DOQ<27> 
DOQ<28> 
DOQ<29> 
DOQ<30> 
DOQ<31> 
DOQ<32> 
DQ<33> 
DO<34> 
DO<35> 
DOQ<36> 
DOQ<37> 
DOQ<38> 
DQ<39> 
DO<40> 
DO<41> 
DQ<42> 
DOQ<43> 
DO<44> 
DO<45> 
DO<46> 
DO<47> 
DO<48> 
DOQ<49> 
DO<50> 
DO<51> 
DOQ<52> 
DQ<53> 
DO<54> 
DO<55> 
DO<56> 
DO<57> 
DOQ<58> 
DOQ<59> 
DOQ<60> 
DO<61> 
DOQ<62> 
DOQ<63> 


AL4 | sB_po_o U1000 SB_CK_0 
AL1l| sp po1 BGA SB_CK_0* 
AN3 | sp po 2 (4 OF 9) 
































SA_CKE_0O MEM CKE<0> 
SB_CKE_0 CKE<0> 








AR4 | sp po 3 
AK4 | sp _po_4 
AK3 | sB_pO_5 
AN4 | sB_po_6 
AR1 | sB_po_7 
AU4 | sB po 8 
AT2 | sp _po_9 SB_CS_0* 
AV4 | sB_po_10 SB_CS_1* 
BA4 | sp_poQ_11 
AU3 | sB_DQ_12 SB_ODT_O 
AR3 | sB_pO_13 SB_ODT_1 
AY2 | sp _po_14 
BA3 | sB_DQ_15 
BES | sp_po_16 
BD9 | sB_pQ_17 

BD13 | sB_po_18 

BF12 | sp_po_19 
BF8 | sp_poQ_20 

BD10 | sp po 21 

BD14 | sp_po 22 

BE13 | sB_poQ_23 

BF16|sB_po 24 SB_DQS_0 

BE17 | sB_po_25 SB_DOQS_1 

BE18 | sB_pQ_26 SB_DQS_2 

BE21 | sB_po 27 SB_DOQS_3 

BE14 | sp po 28 SB_DOS_4 

BG14 | sB_po_29 SB_DQS_5 

BG18 | sB_po 30 SB_DOS_6 

BF19 | sB_po 31 SB_DOS_7 

BD50 | sB_po 32 

BF48 | sB_po 33 SB_MA_0 

BD53 | sB_poQ_34 SB_MA_1 

BF52 | sp po 35 SB_MA_2 

BD49 | sB_po_ 36 SB_MA_3 

BE49 | sB_pQ_37 SB_MA_4 

BD54 | sp po 38 SB_MA_5 

BES3 | sB_po 39 SB_MA_6 

BF56 | sB_poQ_40 SB_MA_7 

BES7 | sB_po_41 SB_MA_8 

BC59 | sp po 42 SB_MA_9 

AY60 | sB_po_43 SB_MA_10 

BE54 | sp po 44 SB_MA_11 

BG54 | sB_po_45 SB_MA_12 

BAS8 | sB_po_ 46 SB_MA_13 

AW59 | sB_pO_47 SB_MA_14 

AWS8 | sB_po_48 SB_MA_15 

AU58 | sB_po_49 

AN61 | sB_po_50 

AN59 | sB_pO_51 

AU59 | sB_po_52 

AU6l | sB_po_53 

AN58 | sB_po_54 

AR58 | sB_DO_55 

AK58 | sB_pQ_56 

AL58 | sB_pO_57 

AG58 | sB_po_58 

AG59 | sB_pQ_59 

AM60 | sB_DoO_60 

AL59 | sB_po_61 

AF61|sB_po_62 

AH60 | sB_poO_63 














MEM CLK P<1> 
MEM CLK N<1> 


CLK P<1> 
CLK N<1> 


SA_CK_1 
SA_CK_1* 


SB_CK_1 
SB_CK_1* 


























SA_CKE_1 MEM A CKE<1> 
SB_CKE_1 CKE<1> 














IVY-BRIDGE 
IVY-BRIDGE 








MEM A_CS_L<0> 
MEM A_CS_L<1> 


CS_L<0> 
CS_ L<1> 
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MEM 
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MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 


DOs N<0> 
DOS N<1> 
DOS N<2> 
DOS N<3> 
DOS N<4> 
DOS N<5> 
DOS N<6> 
DOS N<7> 


DOS _N<0> 
DOS N<1> 
DOS N<2> 
DOS N<3> 
DOS N<4> 
DOS N<5> 
DOS N<6> 
DOS N<7> 


SB_DOS_0O* 
SB_DOS_1* 
SB_DOS_2* 
SB_DOS_3* 
SB_DOS_4* 
SB_DOS_5* 
SB_DOS_6* 
SB_DOS_7* 
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MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 


DOS P<0> 
DOS P<1> 
DOS P<2> 
DOS P<3> 
DOS P<4> 
DOS P<5> 
DOS P<6> 
DOS P<7> 


DOS P<0> 
DOS P<1> 
DOS P<2> 
DOS P<3> 
DOS P<4> 
DOS P<5> 
DOS P<6> 
DOS P<7> 


SA_DQS_0O 
SA_DOS_1 
SA_DOS_2 
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MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 


A<0> 
A<1> 
A<2> 
A<3> 
A<4> 
A<5> 
A<6> 
A<7> 
A<8> 
A<9> 
A<10> 
A<11> 
A<12> 
A<13> 
A<14> 
A<15> 


A<0> 
A<1> 
A<2> 
A<3> 
A<4> 
A<5> 
A<6> 
A<7> 
A<8> 
A<9> 
A<10> 
A<11> 
A<12> 
A<13> 
A<14> 
A<15> 
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BA<0> 
BA<1> 
BA<2> 


BA<0> 
BA<1> 
BA<2> 


BG39 | sp _Bs_o 
BD42 | sB_BS_1 
AT22 | sp _Bs_2 


BD37 | sa_Bs_o 
BF36 | sa_BS_1 
BA28 | sa_Bs_2 




















CAS L 
RAS _ L 
WE L 


CAS L 
RAS _ L 
WE L 


BES SA_CAS* 
BD39-) sa_RAS* 
Arai SA_WE* 


AV45y SB_CAS* 


BF40J sB_RAS* 
mpage SB_WE* 
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=PP1V5R1V35_S3_CPU_VCCDDR 





=PPVCORE_SO_CPU_VCCAXG 


108 OMIT_TABLE 
CRITICAL 








PPVCORE_SO_CPU ee 7 
CRITICAL =PPIVO5_SO_CPU_VECTO 4 sous isis oe — 2446 Waxe 1 U1000 


(NoT controlled by vccIo_sEL) oe —_284" IWaxe_2 BGA 
U1000 vccIo_l 7 aa ¢ lvWAXG_3 (7 OF 9) VDDQ_1 


BGA. vccIo_3 lvAXG_4 VDDQ_2 


(6 OF 9) VCCIO_4 o e lVAXG_5 VDDO_3 
vecro_s, AG51 g_2253 |vaxc_e vDDQ_4 
VCCIO_6 IWAXG_7 vDDQ_5 
vecto_7, Ag21_ g_2256 |vaxc_8 vDDO_6 


vccrIo_8, ““<° __¢ qo vaxc_9 VDDQ_7 
vccrIo_9, “°"" eg qo vaxcG_10 VDDQ_8 


vecIo_10} “""_» eo VAXG_11 VDDO_9 
vcecrIo_11},—°"__» eo VAXG_12 VDDQ_10 
vcecrIo_12}| —°-_ eo VAXG_13 VDDQ_11 


vecro_13, Abl4 ge 2050 Wvaxc_14 VDDQ_12 
vecro_14, AL1S g2051 Wvaxc_15 vDDQ_13 
vecro_15, AL16 g_2052 Ivaxc_16 VDDQ_14 
vccro_16 g_2053 |vaxc_17 VDDQ_15 
vecr1o_17, 4¢4* qo Ivaxc_18 VDDO_16|, “S<° 4 =PPVCCSA_SO_CPU 
vecro_18, AL26_ 4 e256 Ivaxc_19 VDDQ_17 ol 

vcecro_19 IVAXG_20 VDDQ_18 
vccIo_20 e e IVAXG_21 VDDQ_19} ==" _9 =PP1V5R1V35_S3_CPU_VCCc] 
vecro_21, Amie | g__ A146 |vaxc_22 vDDO_20 pe 
vecro_22| AM17_ o—__%45 lvaxe_23 VDDQ_21 
vecro_23| AM21_) g—_247 |vaxe_24 VDDQ_22 


vecro_24| AM43_ 4 oe —_228 Ivaxc_25 VDDQ_23 1 
R1380 


veciIo_25 e IVAXG_26 VDDO_24 
[+ PLACE_NEAR=U1000.BC43:50.8mm 100 
VCCIO_26 IVAXG_27 VDDO_25 pa PLACE: : 


VeCio.27| Nee) ¢__ 252 Ivaxe_28 VDDO_26 
vCCIO_28 oe _2°3 Iaxc_29 —————— 
vecro_29|_AN48_ g—__255 |vaxe_30 vcecDQ_1 =PP1V5_S3 CPU VCCDO 
I'WAXG_31 vccDQ_2 
I'WAXG_32 a 
IVAXG_33 VDDQ_SENSE => CPU_VDDQ_ SENSE. 








IVY-BRIDGE 


IVY-BRIDGE 


GRPHICS 
DDR3-1.5V RAILS 


PLACE_NEAR=U1000.U10: 











VCCIO_30 
vccrIo_31 




















VCCIO_32 a | VOLTAGE=1.05V 
VSS_SENSE_VDDQ =p CPU_VDDQ. sensi?" 


=} 
Zz 
4 
id 


PEG AND DDR 


IVAXG_34 
IVAXG_35 
IVAXG_36 




















VCCIO_33 
VCCIO_34 


vcciIo_35 SSS 
vecto_36| Abis_ | id eee VCCSA_VID_0 e CPU_VCCSA_VID<O> ,, ,, 


IVAXG_38 
vecro_37|_4021__ —_ ae (ev) VCCSA_VID_1 CPU_VCCSA_VID<1> 


vaxG_39 

VCCIO_38 G40 
VAX! 

La = CPU_SM VREF 

vccio_39 SM_VREF 

_3 9} = = ae 

VAXG_41 vo 775 id 


vecro_4o}, AFI6 - 
eo _Y* Ivaxc_42 R1381 


vecrIo_4i} =" eg PLACE_NEAR=U1000.BA43:50.8mm100 
IVAXG_43 PLACE_SIDE=TOP 
VvCCIO_42 


IVAXG_ 44 
VCCIO_43 


IVAXG_45 
vcciIo_44 

vecrIo_45 74 VAXG_46 ue 
Uacsorse =PP3V3_S0_CPU_VCCIO_SEL . WaxG_47 ey 


ae 
NOSTUFF oe VAxG_48 201 
Reg . =PP1VQ5_ SO CPU _VCCIO oyu sss : vg « ZPPVCORE_SO_CPU_VCCAXG 


IVAXG_49 
VCCIO_49 


Note. VOLTAGE=0V 


VCCSA_SENSE agp—CPU_VCCSASENSE 














SENSE 




















CORE SUPLLY 

















lWAXG_50 
1. PLACE_NEAR=R1310.2:2.54mm e—_VAxG_5 1 
vccrIo_50 0 R1302 ¢___155 Ivaxe_52 
130 PLACE_NEAR=U1000.C44: 1 

vccIo_51 : R1370 ¢___156 Iaxe_53 ' 

Iv ports 1.05V vcCIo. / : PLACEMENT NOTE: Please place all sense line resistors on BOTTOM side. 
vecio_s F 43 0 PLACE_NEAR=U1000.F45:50.8mm 100 qo vaxc_54 
VCCIO_SEL CPU_VCCTO_SEI R1310 aad aww oe —__*28 Ivaxc_55 
201 1/20W ul MN CPU_VIDALERT_T rene fas IVAXG_56 
VCCPQE_1 @PP1V05 SO CPU VCCPOE «1:5 PLACE_NEAR=U1000.A44: 38mm ——— 61s a1 s=PP1V5R1V35 $3 CPU_VCCDDR 


274 
VCCPQE_2 R1311 on Not LTAGE=1_0 IVAXG_SENSE 


5 CPU_VIDSCLK 1 
2011/20 0 1 2 a EID «2 es . aaa. Seueth ee sag 
VIDALERT* CPU_VIDALERT_L_R VV Note. VOLTAGE=0V 


VIDSCLK| CPU_VIDSCLK_R R1312 8 BO_CPU_VCCPT1I_R lWCCPLL_1 
vIDSOUT CPU_VIDSOUT_R zor 20 OL AAA 2 CPU_VIDSOUT CED =» g 8C! Wecpiy_2 
. lvCCPLL_3 
VCC_SENSE PU_VCCSE E_P ite c= ———— * 
VsS_SENSE cai vee cenen N =PPVCORE_SO_CPU ae i ed lVCCSA_1 
= =PP1V05_SO_ CPU _ VCCTO «10 11 13 7134 | i 1 €1330 
lvCCSA_2 PLACE_NEAR=U1000.Bd44:2.54mm 1K LO. 1uF 
lvccsa_3 1/ieW T. 308 
yCCSA_4 : X7R-CERM 
*R1362 lvcCSA_5 ose 
PLACE_NEAR=U1000.F4 * 100 PLACE_NEAR=U1000.AN16:50.8mm 
PLACE_SIDE=TOP ‘ 18 PLACE_SIDE=TOP e—_21" Ivccsa_e = = 

paet § P29 Wvecsa_7 PLACE_NEAR=U1000.Bd44:2.54mm 
2a lVCCSA_8 
lvCCSA_9 
lwcCSA_10 
Note. VOLTAGE=0V ee vecsa_il 
Not OLTAGE=1_0 e lvccsA_12 
lvcCSA_13 
lvccsA_14 
lvecsa_15 


I'VCCSA_16 






















































































PLACE_NEAR=U1000.BJ44:2.54mm 



































CPU_SM VREF 





















































VCCIO_SENSE ap—CPU_VCCTOSENSE_ Pp 
VSS_SENSE_VCCIO > CPU_VCCTOSE E|LN 


























PLACEMENT NOTE: Please place all sense line resistors on BOTTOM side. 
































Note. VOLTAGE=0V 





























PLACE_NEAR=U1000 .G43:50 . PLACE_NEAR=U1000.AN17:50.8mm 
2 ‘ PLACE_SIDE=TOP 
— SYNC_MASTER=J30_MLB SYNC_DATE=07/14/201 


CPU POW! 
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PLACEMENT NOTE: Please place all sense line resistors on BOTTOM side. 

















WWW.AlSaler.com 


OMIT_TABLE 
CRITICAL 
OMIT_TABLE 


CRITICAL U1000 
BGA 


(8 OF 9) 
vss 




















IVY-BRIDGE 
IVY-BRIDGE 


VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 

















SYNC_MASTER=J30_MLB SYNC_DATE=07/14/201 


AG 


CPU GROUNDS 
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All INTEL recommendations from Intel doc #458544 Chief River Platform Power Design Guide v0p9 


CPU VCORE DECOUPLING 


Intel recommendation (Table 7-2): Option 2: 35x 2.2uF, 12x 22uF, 4x 470uF, or Option 3: 


35x 2.2uF, 6x 22uF, 6x 330 uF 
10 a _=PPVCORE_SO_CPU 





CRITICAL 











1C1624 










































































4 _» CRITICALs CRITICAL gcRITICALs CRITICAL CRITICAL 


1€1650 | C1651 |: C1652): C1653}: C1654 
2.2UF 2.2UF 2.2UF—L 2.2uF—L 2.2UF 























PLACEMENT_NOTE (C1655-C1666): 








Place close to U1000 on top side. 
CRITICAL ¥CRITICAL 


1C1655 


—— 20UF 
r— 20% 


CRITICAL 


1C1646 


= 20UF 
[— 20% 


CRITICAL CRITICAL CRITICAL 


nae SP WP] 


T— 20% 














CRITICAL CRITICAL CRITICAL 
NO ep NO STUFF 

1ClL D 1C166E 

- 20UF — 20UF 

T 20% =~ 20% 


av 2v 
2 X6T-CERM 2 Xe6T-CERM 
0402 0402 








CRITICAL % CRITICAL 


1C166F |:C165A 
_ 20UF 


T— 20% 


2v 2 2v 
2 X6T-CERM 2 X6T-CERM 
0402 0402 














1C166A 
L_ 20UF 


[— 20% 


CRITICAL ¥—CRITICAL 


eer | aay 


T— 20% a 





























2v 

2 X6T-CERM 
0402 

+ 




















T— 20% am 











av av 2v 2v 

2 X6T-CERM 2 X6T-CERM 2 X6T-CERM 2 X6T-CERM 
0402 0402 0402 0402 

+ + 

PLACEMENT_NOTE (C1667-C1679): 


* * + 
Place close to U1000 on bottoi 
if Wo s i J 

N 


C1668 











2v 
2 X6T-CERM 
0402 











2v 2v 
2 X6T-CERM 2 X6T-CERM 
0402 0402 
+ + 





























CRITICAL CRITICAL 


C1678" |: 61679 
20UF 20UF 


2 2 2 20% 
2 2v Vv Vv Z av 
X6T-CERM E 
0402 0402 


20% 
Vv 2 2v 2 2v 
E E E E X6T-CERM X6T-CERM 
0402 040 0402 0402 0402 0402 0402 0402 
+ 




















































































































av 
2 X6T-CERM 
0402 
+ 
PLACEMENT_NOTE (C1640-C1645): 
































Place near inductors on bottom side. 








* C1680 * C1681 * C1682 
— 470UF—4MOHM — 470UF-4MOHM 


* C1683 
= 470UF-4MoHM 
208 ed 


—— 470UF-4MOHM 


*C168D *C168E 
































CPU VCCIO/VCCPQ DECOUPLING 


Intel recommendation (Table 7-7): 


26x luF, 10x 10uF, 2x 
PLACEMENT_NOTE (C1684-C167F): 


CPU VCCPLL DECOUPLING 
Intel recommendation (table 7-5): 
Place on bottom side of U1000 
di di di di di di di di di 
> C1684 C1685 > C1689 > C1690 > C1693 > c1694 
tT 1UF —— 1UF = 20 ve 
— ios ros 


== UP 
T— 10% T— 108 & 
lov lov lov 
2 E X5R-CERM 2 X5R-CERM 2 
0402 0402 





Ouceu 


2x luF, 1x 330uF 
PLACEMENT_NOTE (C1646-C1671): 























1 C1695 1 C1696 
1UF —— 1UF 


PPive so cpu 
108 T— 10% p 





T— 10% i aoutoadnae 
OV Lov lov > Lov PLACE_NEAR=U1000 .AK6: 
X5R-CERM E 2 XS5R-CERM 2 X5R-CERM 2 XSR-CERM 
0402 2 0402 0402 0402 

ad od ad ad 


i : -|} C1602 
E 270UF 
pics ba 20% 
2 2 2v 
PLACE_NEAR-U1000.AK63:2.54 mm:NO_VIA : TANT 

+ + + CASE-B2-SM 
1 C169A + C169D + ¢161C 
1UF L Ji 


10% 























PLACE_NEAR=U1000 


-|>C168C 





























2 
“ TANT 
CASE-B2-SM 


























PLACE_NEAR-U1000 


1UF 











e—__ — 
CPU VCCPLL Low pass filtey 

los 0 
0 lov 

E 2 X5R-CERM 
0402 
+ + + 
PLACEMENT_NOTE (C1672-C1681): 






































Place near U1000 on bottom side 
a di di 


* C161E * C161F 
—— 10UF 
2 


+ + 
1C162B 





1 ¢162D 1C162E 1 C167A 1 C167B + C167C 
10UF 


20 


di 
1C162A 


1¢162C 
























































*C167D 


*C168A 
— 270UF 


[> 20% 

2Vv 
2 Sant 
CASE-B2-SM 





- 270UF 
T~ 20% 

2vV. 
i. TANT 
CASE-B2-SM 





“C168B 
— 270UF 
[> 20% 

2 Exner 








CASE-B2-SM 





Intel recommendation: 1x 10mOhn resistor, 1x luF 0402 
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VAXG DECOUPLING 


Intel recommendation (Table 7-4) for GT2 3.9mOhm LL: 11x 1uF, 


6x 10uF, 6x 22uF, 2x 470uF 


-C1710): 
saicé dy, gs SEB TCORE: BOLCBULUCEAKG PLACEMENT_NOTE (C1700-C1710) 





u1000 


+ C1700 C1704 1 C1707 1 C1709 + C1710 
— LUE 1UF 1UF — 1UF 
J— 108 => T— 10 


CRITICAL 









































PLACEMENT_NOTE 








(C1711-C1716) : 








q CRITICAL CRITICAL CRITICAL 
ViGT ILL 1C1712 





@ CRITICAL » CRITICAL CRITICAL 
1C1714 PCL7iS 





ACT 716 






































PLACEMENT_NOTE 








pe On ar Bs 
QUE 





CRITICAL 


NO STUFF 


1C172A 
—— 20UF 
— 20% 























oxNNNQZ 


BACCO 

















> 2v 
2 X6T-CERM 
0402 
PLACEMENT_NOTE 








(C1723-C1724): 











Place near inductors on bottom side. 








+|' C1724 
— 470UF-4MOHM 














CPU VDDQ/VCCDQ DECOUPLING 


Intel recommendation (Table 7-11): 10x luF, 8x 10uF, 1x 


PLACEMENT_NOTE (C1738-C1747): 
=PP1V5R1V35_S$3_CPU_VCCDDR 








Place on bottom side of U1000 
di di di di 


di di 
1 C1738 C1739 1 C1740 1 C1741 


CPU VCCSA DECOUPLING 
C1743 1 C1744 7 C1745 1 C1746 
—— 10uF 1ur 


10% 























Intel recommendation 








(Table 7-9): 5x luf, 


PLACEMENT_NOTE (C1758-C1762): 
SR-CI 5R 
+ 
Place close to 
+ 


5x 10uf, 














13 a _=PPVCCSA_SO_CPU Place on bottom side of U1000 
+ 
+ C1748 LCi SA. 























+ + 
+C1754 1 CL7TS5: 


10UF — 10UF 
ERM-XSR 2 ceRN-xs Xs 2 E 
0402-1 














C1759 + C1760 WETP6L. C1762 
1UF 1UF 
10% 5 % 10% 
lov 4 lov 
X5R-CERM XS5R-CERM 
0402 0402 
























































a di 
1 C1764 

TANT 

CASE-B2-SM 








11765 1 C1766 
OUF 








2 coRm-x5R RM-XSR 
0402-1 


0402-1 











Intel recommendation: 





+ 
10mOhn resistor, 1x luF 0402 
R1702 


0.010 














* C1757 


— 1UF 


CASE-B2-SM 











SYNC_MASTER=MASTER 


SYNC_DATE=MASTEH 
7.Xe5 


CPU DECOUPLING-II 
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OMIT_TABLE 


U1800 
PCH-PPT-MB-SFF-ES1 
Bek | FWHO/LADO 
QP 8D-MM915462 

FWH1/LAD1 

(OF 10) 
FWH2/LAD2 
FWH3 /LAD3 
FWH4/LFRAME* 





OMIT_TABLE 


U1800 SMBALERT*/GPIO11 
PCH-PPT-MB-SFF-ES1 SMBCLK 


noe SMBDATA 
QP 8D-MM915462 


(2 OF 10) 





SYSCLK_ CLK32K RTC LPC 
LPC 
LPC 
LPC 


LPC 


AD. 
AD 


R<O> 
R<1> 
AD_R<2> 
AD_R<3> 
FRAME RL 


SMBUS PCH ALERT L 
SMBUS _ PCH CLK 
Quy SMBUS PCH DATA 


PERN1 
IPERP1 
PETN1 
PETP1 
































=PP3V3_SO PCH «2; 











RESET L IRTCRST* 








USB EXTB SEL XHCI 
PCH O CLK 


PCH O DATA 


PERN2 
IPERP2 
PETN2 
PETP2 


SMLOALERT*/GPIO60 
SMLOCLK| 
SMLODAT. 








SRTCRST_L 


SRTCRST* TP LPC DREQO L 


TBT PWR_EN_ PCH 


(IPU) LDRQO* 
LDRQ1* /GPIO23 
(TIPU 























INTRUDER_L K22) INTRUDER* 








SERIRQ| LPC_SERIRQ 





INTVRMEN_L c2i EXTD SEL XHCT 
PCH 1 CLK 


PCH 1 DATA 


#¢¢¢ 


INTVRMEN PERN3 
IPERP3 
PETN3 


PETP3 


SMLIALERT* /PCHHOT*/GPIO74 
SML1ICLK/GPIO58 
SML1DATA/GPIO75| 











SATA 
SATA 
SATA 
SATA 


HDD 
HDD 
HDD 
HDD 


D2R 
D2R 
R2D 
R2D 


SATAORXN 
SATAORXP 
SATAOTXN 
SATAOTXP 




















HDA BIT CLK R 


VSel strap not functional (VCCVRM = 1.8V) 


HDA SYNC _R 


151 


HDA_BCLK 

















EXCARD 
EXCARD 
EXCARD 
EXCARD 


HDA_SYNC 
(IPD-BOOT) 


PERN4 
PERP 4 
PETN4 
PETP4 








SATA 
SATA 
SATA 
SATA 


ODD 
ODD. 
ODD 
ODD 


D2R 
D2R 
R2D 
R2D 


SATALRXN 
SATAIRXP 
SATALTXN 
SATAITXP 








PCH SPKR TP CLINK CLK 
TP CLINK DATA 


TP CLINK RESET L 


s (IPU/IPD) 


(IPU/IPD) 


CL_CLK1 
CL_DATA1 
CL_RST1* 














PKR 
(IPD-PLTRST#) 











HDA RST RL HDA_RST* 











NC 
NC 
NC 
NC 


PERN5S 
IPERP5 
PETN5S 
PETP5 





HDA _SDINO 

TP HDA SDIN1 
TP HDA SDIN2 
TP _ HDA _ SDIN3 


DP; 
EP, 
UES 
TP 


SATA 
SATA 
SATA 
SATA 


D2RN 
D2RP 
R2D_CN 
R2D_CP 


HDA_SDINO 
HDA_SDIN1 
HDA_SDIN2 
HDA_SDIN3 


(IPD) 
(IPD) 
(IPD) 
(IPD) 


SATA2RXN 
SATA2RXP 
SATA2TXN 
SATA2TXP 























PEGCLKROQA L_ GPIO47 a 
TP PCIE CLK100M PEGAN , 
TP PCIE CLK100M _PEGAP , 


PEG_A_CLKRQ*/GPIO047 
CLKOUT_PEG_A_N 
CLKOUT_PEG_A_P| 














aja jQ\a 











NC 
NC 
NC 
NC 


PERNG6 
IPERP 6 
PETNG 
PETP6 








HDA _SDOUT _R TE 
TP’ 
IP; 


TP: 


SATA 
SATA 
SATA 
SATA 


D2RN 
D2RP. 
R2D_CN 
R2D_CP 


HDA_SDO (IPD-BOOT) SATA3RXN 
SATA3RXP 
SATA3TXN 


SATA3TXP 

















JTAG ISP TMS 
ENET MEDIA SENSE RDIV 


DMI_CLK100M CPU _N 
DMI_CLK100M CPU _P 


HDA_DOCK_EN* /GP1I033 
HDA_DOCK_RST*/GPI013 


CLKOUT_DMI_N 
CLKOUT_DMI_P| 














0 JO JU |O 











$6 f $648 ¢ & & F 


NC 
NC 
NC 
NC 


PERNT 
IPERP7 
PETN7 
PETP7 





DP 
TE 
TE 
TP: 


SATA 
SATA 
SATA 
SATA 


D2RN 
D2RP 
R2D_CN 
R2D_CP 


SATA4RXN 
SATA4RXP 
SATA4TXN 
SATA4TXP 








REF CLK N 
REF CLK P 


JTAG_TCK CLKOUT_DP_N] 


CLKOUT_DP_P 














=PP1V05_ SO PCH VCCIO SATA 
PLACE_NEAR=U1800.AB10:2.54mm 


'*R1830 
37.4 
1% 
$ 1/20w 
MP 
2201 
=PP1V05_SO PCH; 2, 














ct ft ft | 


JTAG_TMS 








NC 
NC 
NC 
NC 


PERN8 
PERP8 
PETNS 
PETES 





EP; 
DP’ 
TE 
TP: 


SATA 
SATA 
SATA 
SATA 


D2RN 
D2RP 
R2D_ CN 
R2D_CP 


CLK100M_ PCH 
CLK100M_ PCH 


SATASRXN 
SATASRXP 
SATASTXN 
SATASTXP 


JTAG_TDI CLKIN_DMI_N] 


CLKIN_DMI_P 























* ¢¢ 6 


JTAG_TDO 














ey fd | 





PCIE CLK100M 
PCIE CLK100M 
SSD _CLKREQ L 


CLKIN_ GNDN1 
CLKIN_ GNDP1 


ICLKOUT_PCIEON 
Controlled by PCIECLKROS# 
CLKOUT_PCIEOP 


IPCIECLKRQO* /GPIO73 


CLKIN_GND1_N 
CLKIN_GND1_P| 











SATAICOMPO| PCH SATATCOMP 


SATAICOMPI 











SPI_CLK 











PCIE CLK100M 
PCIE CLK100M 
FW _CLKREQ L 


CLK96M_ DOT _N 
CLK96M_ DOT P 


SATA3RCOMPO 
SATA3COMPI 
SATA3RBIAS 


SPI_cso* CLKOUT_PCIE1N 
‘O 
ICLKOUT_PCIE1P 


IPCIECLKRQ1*/GPIO18 


CLKIN_DOT_96N| 
CLKIN_DOT_96P| 




















PCH PLACE_NEAR=U1800.AF12:2.54mm 


PCH 


SATA3COMP 
SATA3RBIAS 











AB@|sPI_cs1* 











PLACE_NEAR=U1800.AH4:2.54mm 


CLOCKS 


PCH PCIE CLK100M 
PCIE CLK100M 


AP_CLKREQ L 


CLK100M_ SATA 
CLK100M SATA 


W8 |spI_MOSI (IPD-BOOT) SATALED* SATALED L 7 CLKOUT_PCIE2N 


ICLKOUT_PCIE2P 
IPCIECLKRQ2*/GPIO020 


CLKIN_SATA_N 
CLKIN_SATA_P| 




















- 
- 
a 
- 

> 


P_DC2_ PCH GPIO21 DP AUXCH ISOL 24 
=X DP DC3_ PCH GPIO19 SATARDRVR_EN {UD = 


¥2 |sp1_MIso (IPU) SATAOGP/GPIO21 


SATA1GP/GPIO19 











(IPU) 








=PPVRTC_G3_PCH 


21188 

















PCIE CLK100M EXCARD _N 





PCIE CLK100M EXCARD_ P 





EXCARD CLKREQO L 





TP PCIE CLK100M 





TP PCIE CLK100M 





ICLKOUT_PCIE3N 
ICLKOUT_PCIE3P 
IPCIECLKRO3*/GPIO25 


CLKOUT_PCIE4N 
ICLKOUT_PCIE4P 


REFCLK141N 


CLKIN_PCILOOPBACK| 


CLK14P3M REFCLK 





PCH CLK33M PCIIN 





fom 


DOES THIS NEED LENGTH MATCH??? 


1 
R1802 DPMUXUC_TRST_L PCIECLKRQ4*/GP1026 XTAL25_1N| @-—__SYSCLK CLK25M SB R 


XTAL25_ouT| W2h _y nc 








AD 
AD 


R<O> 
R<1> 
AD R<2> 
AD_R<3> 
FRAME RL 


AD<0O> 
AD<1> 
AD<2> 
AD<3> 
FRAME L 





CLK100M SSD _N 
CLK100M SSD _P 
CLKREQO L 


CLKOUT_PCIE5N 
ICLKOUT_PCIES5P 


POTECLEROS* (GPTO44 
(IPU-RSMRST#) 





=PP1V05_ SO PCH VCCDIFFCLK 


23 21 8 

















RTC RESET L 

PCH SRTCRST L 
PCH INTRUDER L 
PCH INTVRMEN_ L_ ,, 











TP PCIE CLK100M BNF 40 
TP PCIE CLK100M BRF42 
PEGCLKROB _ L_ GPT 


ICLKOUT_PEG_B_N 
ICLKOUT_PEG_B_P 


C4 |pEG_B_CLKRQ*/GPIO56 














BIT CLK R BIT CLK 7 
PLACE_NEAR=U1 : Ps 7 


SYNC_R RI SYNC 
PLACE _NEAR=U1L 
RST RL R1 
PLACE_NEAR=U1 


SDOUT _R a 
PLACE_NEAR=U1800.K37: 








PLACE_NEAR=U1800.AC49:2.54mm 
a PCH XCLK RCOMP 








Ac49 








XCLK_RCOMP| 





AB44 
AB46 


PEG 
PEG 
PEG 


CLK100M _N 
CLK100M_P 
CLKREQ L 


CLKOUT_PCIE6N 
ICLKOUT_PCIE6P 
IPCIECLKRO6*/GPIO45 











RST_L 














SDOUT TP _ PCH GPIO64_ CLKOUTFLEXO 














CLKOUTFLEX0/GP1O64 
=PP3V3 SUS PCH GPIO (IPD-PWROK) 


=PP3V3_ SO PCH GPTIO 6 isis 
=PP3V3_ TBT PCH GPIO « 2 
NO STUFF 


1 2 
WN se 

1 2 

PWN 5% 1/20W MF 


5% 1/720W MF 


8 18 19 2 








PCIE CLK100M TBT _N 
PCIE CLK100M TBT P 
TBT CLKREQ L 


NO STUFF TP PCH GPIO65_ CLKOUTFLEX1 


R1840 
CLK100M N tpn pr 2 
NO STUFF St 
20W 
R1841 ae 
CLK100M P41 


CLKOUT_PCIE7N 
ICLKOUT_PCIE7P 


PCIECLKRQ7* /GP1046 
(IPU-RSMRST#) 











CLKOUTFLEX1/GP1065 
(IPD-PWROK) 











CLKOUTFLEX2/GPIO066| TP PCH GPIO66 CLKOUTFLEX2 


(IPD-PWROK) 








FLEX 
CLOCKS 


ITPCPU 





JTAG ISP TMS 








20W ME 201 


ITPXDP_CLK100M _N 
ITPXDP_CLK100M P 


CLKOUT_ITPXDP_N TP _ PCH GPIO67_ CLKOUTFLEX3 


ICLKOUT_ITPXDP_P 








CUROUTE Mek CE LOG 


PCH SPKR (IPD-PWROK 


PCH SATALED L 





201 
201 


ay ott att 











ITPCPU 








DP_AUXCH ISOL 
SATARDRVR_EN 


FW _CLKREQ L 
AP_CLKREQ_ L 
EXCARD CLKREO L 
JTAG DPMUXUC_TRST_L Unused clock terminations for FCIM Mode 


Bie slob PCH CLK96M DOT P R1891 10K i 2 
VV 


PEG CLKREQ L 
: 10K 
TBT CLKREQ L ; PCH CLK96M DOT _N R1892 - 


SSD CLKREQ L PCH CLK100M SATA R1893 10k 
10K 
PEGCLKROA L GPIO47 PCH CLK100M SATA R1894 


P 
N 
PEGCLKRQB L GPIO56 PCIE CLK100M PCH P R1895 
N 
L 














5% 20W MF 
5% 1/720W MF 


201 
201 


IE |e 
Sais) 








5% 1/720W MF SYSCLK CLK25M_ SB Ri; 1 
5% 1/720W MF 
5% 1/20W MF 
5% 1720W MF 
5% 1/720W MF 
5% 1/20W MF 
5% 1/720W MF 
5% 1720W MF 


201 
201 
201 
201 
201 
201 
201 
201 





14 25 (IN> SYSCLK CLK25M_ SB 
201 
1% 








PLACE_NEAR=U1800.W49:5.1mm 

















SYNC_MASTER=J13 MLB SYNC DATE=09/15/201 


PCH SATA/PCIe/CLK/LPC/SPI 
{e) 


ON 
<E4LABEL> 
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<BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC 
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17 OF 80 








BIR Io de JB |B Ie Je 
9] Je Jv Jo Jv Jv ]ro 














5% 1/720W MEF 
5% 1/720W MF 
5% 1/720W MF 
5%  1/20W MF 


5% 1/720W MF 


201 
201 
201 
201 
201 


10K 
10K 








SMBUS _PCH ALERT_L PCIE CLK100M PCH R1896 

USB EXTB SEL XHCI 

USB_EXTD SEL XHCI R1897 
R1870 


R1i871 














PCH CLK14P3M REFC 10K 

















(oe oe en (een Co 


SSS55 SSSSES5S 35 5 


No Joo }ro Jo Joo 
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10K 
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PCH CLKIN GNDP1 
PCH CLKIN_ GNDN1 


ENET MEDIA SENSE RDIV, 








g 


5% 1/20W MF 201 

Connect to ENET_MEDIA_ SENSE via alias if HDA = 3.3V. 

Connect to ENET_MEDIA_SENSE via 12K R if HDA = 1.5V. 

If HDA = SO, must also ensure that signal cannot be high in S3. 
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=PP3V3_ SUS PCH GPIO 
=PP1V05_ SO PCH VCCIO PCIE 
PLACE_NEAR=U1800.BF19:12.7mm 


R1905 *R1900 
5% $ te. +2 
OW 1/20W 


MF 
2201 








OMIT_TABLE 


U1800 
PCH-PPT-MB-SFF-ES1 
DMIORXN BGR FDI_RXNO 
QP 8D-MM915462 
DMI1RxXN FDI_RXN1 
(3 OF 10) 

DMI2RxXN 


OMIT_TABLE 


U1800 
PCH-PPT-MB-SFF-ES1 
_BKLTEN BGR TP _SDVO 


appr ae QP 8D-MM915462 TP SDVO 
(4 OF 10) 








DATA 
DATA 
DATA 


LVDS IG BKL ON 
° LVDS _ IG PANEL PWR 


TVCLKINN 
TVCLKINP 


























FDI_RXN2 





DMI 3RXN FDI_RXN3 





FDI_RXN4 


IDMIORXP FDI_RXN5 





IDMI1RXP FDI_RXN6 





IDMI2RXP FDI_RXN7 





IDMI3RXP 





FDI_RXPO 


IDMIOTXN FDI_RXP1 





DMI1TXN FDI_RXP2 





DMI2TXN FDI_RXP3 





DMI 3TXN FDI_RXP4 





FDI_RXP5 


IDMIOTXP FDI_RXP6 





IDMI1TXP FDI_RXP7 





IDMI2TXP 





ett THEt Lidl baes 


IDMI3TXP FDI_INT 





FDI_FSYNCO 


IDMI_ZCOMP FDI_FSYNC1 





PCH DMI2RBIAS 


IDMI_IRCOMP 
FDI_LSYNCO 


DMI2RBIAS FDI_LSYNC1 











PLACE_NEAR=U1800.BK20:2.54mm 


is PCH SUSACK L 





39 257 CID PM SYSRST_ L 





PM PCH SYS PWROK 


M10 


Lisys_RESET* 





DSWVRMEN 
SUSACK* (IPU) 





DPWROK) 














WAKE* 





SYS_PWROK 





PM PCH PWROK 


CLKRUN* /GPIO32 


MANAGEMENT 





PM PCH APWROK 


SYSTEM POWER 


SUS_STAT*/GPIO61 
APWROK 





PM MEM PWRGD 


SUSCLK/GPIO62 
DRAMPWROK 





am 


PM RSMRST_L 





a2 PCH SUSWARN L 


SLP_S5*/GPIO63 
SLP_s4* 
SLP_S3* 


IRSMRST* 


SUSWARN* / SUSPWRDNACK/GP1030 





2 D> PM PWRBTN_ L 





» CD SMC_ ADAPTER _ EN 


SLP_A* 
PWRBIN* (IPU) 
SLP_SUS* 
|ACPRESENT/GPIO 





2 CD PM BATLOW L 


I 
(IPD-DeepS4/S 
PMSYNCH| 


IBATLOW*/GPIO72 (IPU) 





PCH RIL 


*+epegeeeeeaeae 





SLP_LAN*/GP1029 


Fader 
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DATA 





DATA 





DATA 





DATA 





DATA 





DATA 





DATA 





DATA 





DATA 





DATA 





DATA 





DATA 





INT 





FSYNC<O> 





FSYNC<1> 
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LSYNC<0> 





$$ 86 & FHOEHETE PETE ETEFE 


LSYNC<1> 





PCH DSWVRMEN 
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PM DSW _ PWRGD 


*R1915 


390K 
i720w 
MF 


2201 





PCIE WAKE L 





PM CLKRUN_L 





LPC PWRDWN_ L 





PM _CLK32K_ SU 





PM _SLP_S5 


SCLK R oop + 





{OUT 2° 2 66 


7 18 27 36 38 





L 
PM _SLP_ S4 L 
PM _SLP_ S3 L 


18 27 36 39 66 





TP PM SLP A 


=>’ 
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PM SLP_ SUS _ L 





PM SYNC 





PCH GPIO29 
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a7 ar 





° On LVDS _ IG BKL PWM 


TP CRT 


IG 


BLUE 


No AN44 


Nc AK40 


Nc AR44 
NC AN51 





TP CRT 


IG 


GREEN 





TP_CRT 


IG 


RED 





TP CRT 


IG 


DDC _ CLK 





TP CRT 


IG 


DDC DATA 





TP CRT 


IG 


HSYNC 





TP CRT 


IG 


VSYNC 





‘L_BKLTCTL 


L_DDC_CLK 

L_ DDC_DATA 
(ITPD-PLTRST#) 
L_CTRL_CLK 
/L_CTRL_DATA 


LVD_IBG 
LVD_VBG 


LVD_VREFH 
LVD_VREFL 


/LVDSA_CLK* 
LVDSA_CLK 





LVDSA_DATAO* 
LVDSA_DATA1* 
LVDSA_DATA2* 
LVDSA_DATA3* 


/LVDSA_DATAO 
LVDSA_DATA1 
LVDSA_DATA2 
LVDSA_DATA3 


LVDSB_CLK 


DIGITAL DISPLAY INTERFACE 


LVDSB_DATAO* 
LVDSB_DATA1* 
LVDSB_DATA2* 
LVDSB_DATA3* 


LVDSB_DATAO 
LVDSB_DATA1 
LVDSB_DATA2 
LVDSB_DATA3 


ICRT_BLUE 
ICRT_GREEN 
ICRT_RED 


ICRT_DDC_CLK 
ICRT_DDC_DATA 


CRT_HSYNC 
ICRT_VSYNC 


SDVO_STALLN 
IPD) 
SDVO_STALLP 
(IPD) 
SDVO_INTN| 
IPD) 
SDVO_INTP 
(IPD) 
SDVO_CTRLCLK| 
SDVO_CTRLDATA| 
(IPD-PLTRST#) 
DDPB_AUXN| 
DDPB_AUXP 
DDPB_HPD 


DDPB_ON| 
DDPB_OP 
DDPB_1N| 
DDPB_1P 
DDPB_2N| 
DDPB_2P 
DDPB_3N| 
DDPB_3P 


DDPC_CTRLCLK| 
EEE 
DDPC_AUXN| 
DDPC_AUXP 
DDPC_HPD 


DDPC_ON| 
DDPC_OP 
DDPC_1N| 
DDPC_1P 
DDPC_2N| 
DDPC_2P 
DDPC_3N| 
DDPC_3P 


DDPD_CTRLCLK 
TEESE 
DDPD_AUXN 
DDPD_AUXP 
DDPD_HPD 


DDPD_ON| 
DDPD_OP 
DDPD_1N| 
DDPD_1P 
DDPD_2N| 


DP: 


SDVO 


STALLN 





TE 


SDVO 


STALLP 





TP’ 


SDVO 


INTN 





TP 


SDVO 
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DPA 


IG D 


DC 
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IG 
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DPA 
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TP 
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DP 
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DDPD_2P 
DDPD_3N| 
DDPD_3P 





tae te tee 


PCH DAC IREF 
PLACE_NEAR=U1800.R51:2.54mm 
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IDAC_IREF 
CRT_IRIN 
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R1983 
10K 


R1986 
) 


1s PCH SUSWARN L 2 A SUSACK L .. 





ps 
1/20W 
MF 
201 


SUS _ PCH GPTO 
SO PCH GPTO 
S5_ PCH 


8 17 18 19 20 














1K 


an 
ho 


PM PWRBTN L 





8.2K 


no 


PM CLKRUN_ L 
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hn 


sess S283 
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PCH GPTIO29 
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1K PCIE WAKE L 
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OMIT_TABLE 


U1800 


PCH-PPT-MB-SFF-ES1 
BGA 
QP 8D-MM915462 


(5 OF 10) 





NC 
TP PCH TP23 





ap 








USB3RN1 [_USBPON EXTA 

USB3RN2 USBPOP EXTA _P 
USB3RN3 
USB3RN4 USBP1N| EXTC 
USBP1P EXTC 








(XHCI/EHCTI) 











Im |Z |Z |Z 








(XHCI/EHCT) 





USB3RP1 
USB3RP2 USBP2N| EXTB 
USB3RP3 USBP2P EXTB 
USB3RP4 











(XHCT) 








HO fro ro ro 





USBP3N| EXTD 
USB3TN1 USBP3P EXTD 
USB3TN2 
USB3TN3 USBP4N| USB_4N 
JUSB3TN4 USBP4P USB_4P 





(XHCI) (Mobiles: Trackpad) 

















IZ |Z |Z |2 








USB3TP1 USBP5N| USB_ SDN 
USB3TP2 USBP5P USB_ SDP 
USB3TP3 
USB3TP4 USBP6NI USB_ WLANN 
USBP6P USB WLANP 

















POFe POSE FhG8 O88 








RSVD: WiFi 





=PP3V3_ SO PCH GPIO USBP7N| HUB _UP_N 
IPTRQA* USBP7P HUB UP P 
PIROQB* 
PIROC* USBP 8) CAMERA _N 2 Camera 
PIRQD* USBP8P CAMERA _P 








USB Hub (All LS/FS Devices) 


























tbe 


USBP 9N| EXTB EHCI 
IREQ1*/GPIO50 USBP9P EXTB EBHCI 
IREQ2* /GPIO52 
IREQ3*/GPIO54 USBP10N| EXTD EHCTI 

USBP10P EXTD EHCI Ext D (EHCT) 





JTAG GMUX TMS Ext B (EHCTI) 


BLC I2C MUX SEL 
USE HDD OOB L 











$$ 











, TP PCH STRP BBS1 IGNT1*/GPIOST USBP11N USB BT HSN B 
NO STUFF , IP PCH STRP_ EST L GNT2*/GPIO53 USBP11P USB_ BT HSP RSVD: BT (HS) 
R2054 10K PCH STRP_TOPBLK SWP_L IGNT3*/GPIO55 


(IPU-PCIERST#) USBP12N| USB_12N 3 U 4 
USBP12P USB _12P nus 

















eet 











GPIO 

IP PERIPHERAL DET 
PWR_REQ L 

I2c INT L 


IPIRQE*/GPIO2 
IP ITROF*/GPIO3 USBP13n| USB_13N 
IP TRQG*/GPIO4 |__USBP13P USB_13P 
IP IRQH* /GPIO5 
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USBRBIAS* « PCH USB RBIAS 
7 PLACE_NEAR=U1800.A33:2.54mm 


*R2070 
22.6 
1% 
1/20w 
MF 
2201 





USBRBIAS 





TP PCI PME L HayPME* (IPU) 








ce OCO*/GPIO59 Do GPIO59 USB EXTA OC 

TESS oc1*/GPT040 be GP1040 USB EXTB OC 
OC2*/GPIO41 GPIO41 USB _ EXTC OC 
ICLKOUT_PCIO 0C3*/GPIO042 GPIO042 USB EXTD OC 
ICLKOUT_PCI1 o0c4*/GP1043 a GPI043 USB EXTB OC EHCI L 
ICLKOUT_PCI2 OC5*/GPIO9 GPIO9 USB EXTD OC EHCI_ L 
ICLKOUT_PCI3 oc6*/GPIO10 > GPIO10 AP PWR_EN 

cLxourTpora OC7*/GPIO14 GPIO014_ SDCONN STATE CHANGE 


PLT RESET L 








=PP3V3_ SUS PCH GPTIO 6 1715 20 
=PP3V3_S3 PCH GPIO _ ¢25 
=PP3V3_ SO PCH GPIO _ ¢ 1716 19 20 25 











LPC _ CLK33M SMC _R 
LPC _ CLK33M LPCPLUS R 


R2016 10K STAG GMUX TMS TP PCI CLK33M OQUT2 


R2017 10K 20W MF 201 Bre toc MUX SEL ‘ , TP PCI CLK33M OUT3 
R2OT8 10K 1 VV T/20W_MF 201 Gen anh OOR i. PCH CLK33M PCIOUT 
1720W MF 201 


R2030 10K BLC_GPIO 
1720W MF 201 


NO STUFF Redundant to pull-up on audio page 
4 10K 2 AUD _IP_ PERIPHERAL DET 


1 
Su. LOK 2 5% 1/20W MF 201 TBT PWR RE L 
WMA oF oT - 


NO STUFF Redundant to pull-up on audio page SYNC MASTER=J13_ MLB SYNC DATE=09/15/201 


R2033 10K i 2 AUD _I2C INT L 54 
W\—53—17 208 EF 20 
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R2069 10K XDP_DB3 PCH GPIO14 SDCONN STATE CHANGE. .,, . SS 


53 1720W MF 201 
R2060 10K XDP_ DAO PCH GPIO59 USB EXTA OC L.,, « Apple Inc. <SCH_NUM> 
©) 


R2061 10K i720w ME 201 ypp DAl PCH GPIO40 USB EXTB OC on 
6 1720W MF 201 : E4LABEL> 
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BOM GROUP BOM OPTIONS 
RAMCFG_SLOT RAMCFG3:H, RAMCFG2:H, RAMCFG1:H, RAMCFGO:H 

















Systems with no chip-down memory should pull all 4 RAMCFG GPIOs high. 
Systems with chip-down memory should add pull-—downs on another page and set straps per software. 


=PP3V3_SO PCH GPIO 





¢ 
RAMCFG3:H RAMCFG2 :H RAMCFG1:H RAMCFGO :H 





R2574 is 1K series resistor between U2100 output and PCH input to reduce the current between the two drivers.. OMIT TABLE 


U1800 
PCH-PPT-MB-SFF-ES1 
BMBUSY* /GPIOO Bee GPIO68 
QP 8D-MM915462 
IGPIO1 GPIO69 
(6 OF 10) 

IGPIO6 GPIO70 
IGPIO7 GPIO71 

IGP TO8 (1eu-rsmest#) 
[LAN_PHY_PWR_CTRL/GP1IO12 

IGPTO15 (rev) A20GATE 
SATA4GP/GPIO16 
IGPIO17 (ep) PECT 
SCLOCK/GPIO22 
IGPIO24 

IGP TO27 (reu- 

GP 1028 (reu-rsuast#) 
STP_PCI*/GPIO34 
IGPTO35 


SATA2GP/GP1I036 








XDP_ FC1 TBT CIO PLUG EVENT 
FW PME L 
DPMUX UC IRQ 
SMC _ RUNTIME SCI L 
TP PCH GPIO8 





























sheet 





WOL EN 
XDP_FCO_PCH_GPIO15_MEM _VDD_SEL_1V5 
XDP_DD2 PCH GPIO16 AUD IPHS SWITCH 
LPCPLUS GPIO 
ODD PWR EN L 
ss 29 TBT_GO2SX BIDIR 
SMC WAKE SCI L 
XDP_DCO PCH GPIO28 ISOLATE CPU MEM L 
» QO} TIBI SW RESET L R2180 0 LA\n/2 TBT_SW_ RESET RL 





PCH A20GATE 














NO STUFF 


PCH PECI R2170 43 1 2. CPU _PECI 
WN\r BE 1Zz0W 





| % 











RCIN* PCH RCIN L 











=PP1V8_ SO PCH VCC DFTERM 





PROCPWRGD 








PCH PROCPWRGD R214 O41 2. CPU _PWRGD =D : 
0 NN 55120 aid 


MF 201 


a 
PM THRMTRIP LR R21 390 1 2PM THRMTRIP L Gaps R2179 
36 WV2 PMT or oe 





24 XDP_DC1_ PCH GPIO35 MXM GOOD 
XDP_DDO PCH GPIO36 DP GPU TBT SEL 
XDP_DD1 PCH GPIO37 JTAG ISP TCK 
JTAG ISP TDO 
JTAG ISP TDI 
FW PWR EN PCH 
XDP_DD3_ PCH GPIO49 ENET LOW PWR PCH 
SPTROM USE MLB 


THRMTRIP* 








CPU/MISC 





$f 


5% 
1/20W 
MF 

2201 


INIT3_3Vv* PCH INIT3V3_ L 


(meu) 











sLOAD/GP 1038 f 
SDATAOUTO/GPIO039 PCH DF TVS CPU_PROC SEL L ,, 32 











SDATAOUT1/GP1048 ‘ DF_TVS:DMI & FDI Term Voltage 
SATASGP/GPIO49 TS_vss1 Set to Vss when Low 


IGPIO57 TS_VSS2 Set to Vcc hen H. th 
= NO STUFF " pa 
TS_VSS3 


TS_vss4 R2 1 30" 








SEESSbSt Etat ele aeeeaced 











This has internal pull up and should not pulled low. 


‘i THIS SIGNAL IS INTENDED FOR FIRMWARE HUB AND WE ARE NOT USING IT. 
NC_. 
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=PP3V3_SO PCH GPIO 


VSS_NCTF| ->————® C2113? 
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JTAG Isolation due to glitch in and out of sleep 


CRITICAL 
=PP3V3_ SO PCH STRAPS 


2162 
CRITICAL i Q ei 

= R218 GSM6N15AFE R2162 
=PP3V3 S5 PCH GPIO . 20s =PP3V3_S0 PCH STRAPS =PP3V3 TBT PCH GPIO .,, » ( n 
=PP3V3 SUS PCH GPTIO eu isis 4 Q2160 ; 
=PP3V3_ SO PCH GPIO ey is 10 20 25 35 R218 &SSM6N15AFE R2163 


SI 
SOT563 oO iPK 20 CUT} JTAG ISP TDO JTAG TBT TDO ON] =: 
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CRITICAL 
R21 
R21 
R21 


EW PME L 20 CRITICAL . =PP3V3_ SO PCH STRAPS 
5% 1/20W MF 201 —s 
TSMC RUNTIME SCI L en 29 s =PP3V3_ SO PCH STRAPS $5505 Ho BH GbEOr: « ; 02162 
Se 1/20W MF 201 LPCPLUS GPIO eae Q2160 R211 35SM6N15AFE 


1, L v3) 
FF Must stuff R2197 when R2180 NO STUFFed. R219 SSM6N1SAFE R2161 H2R  sonses a 
TBI_SW RESET RL Se 5e up?" 
1720W ME 201 201 
70 we OT EW PWR EN PCH F a pmp JTAG ISP TCK sl aI JTAG TBT TCK pon » 


PCH A20GATE a 20 CD JTAG ISP TDI = JTAG TBT TDI {OUD = ma 


1720W ME 201 PCH RCIN L 
1720W MF 





=PP3V3_ TBT PCH GPIO., 


20 

















BIR IR 
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neo oe SPIROM USE MLB 
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BIR IR 
nv |x ro 
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SMC _ WAKE SCI L 
1720W MF 201 Dranine NoMerte 


DPMUX UC IRO <SCH_NUM> 
1720w MF 201 aupD IPHS SWITCH EN PCH 4,» C3 Apple Inc. = 
1/720W MF 201 fo} G 4LAB 
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VCCACLK pin 


PCH output, 
PLACE_NEAR=U1800.R15:2.54mm 


left as NC per DG 


=PP3V3_S5 PCH VCCDSW 


R12 


OMIT_TABLE 





IWCCACLK U1800 VSREF_SUS 
PCH-PPT-MB-SFF-ES1 
lvccDsw3_3 BGR 





TP PPVOUT PCH DCPSUSBYP 


R10 


QP 8D-MM915462 


veceuss( 
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IDCPSUSBYP 





VCCAPLLDMI2 pin left as NC per DG 
Nc 2631 WvecaPLipMr2 


for decoupling only 
PPVOUT_ G3 PCH DCPRTC 


AW31 


R15 


USB 


V5REF 
PCI/GPIO/LPC 





C221 VOLTAGE=3 . 3V 
0.1U 


1 
2 


1 

1 

X5R-CE. 
0201 





MIN_LINE_WIDTH=0, 
MINCNECE WIDTRGO2 & mheft as NC per DG 


PP1V0O5_SO PCH VCCADPLLA F 


toi] g 
u15 ) pcerte 4 


BF40 


VCCAPLL_SATA3 


IVCCADPLLA 





PP1V0O5_SO PCH VCCADPLLB_ F 


BD40 


I'VCCADPLLB VCCSUSHDA| 





=PP1V05_ SO PCH VCCDIFFCLK 


AC37 





55mA Max, 5mA Idle 


=PP1V05_SO PCH VCCSSC 


AE37 
VCCDIFFCLKN 
AE39 


AC35 


CLK/MISC 


lVCCSSC 





PPVOUT SO PCH DCPSST 


U17 


DCPSST 





MIN_LINE_WID' 
MIN_NECK_WID' 
VOLTAGE=3. 3V 


TH= 
TH= 


—— PLACE_NEAR=U18 





=PPVRTC G3 _ PCH 


0.2 mm 
0.2 mm 


2 -PP1VO5_ SO PCH VCCCLKDMI_F 


AP39 


IlVCCCLKDMI 





00.U17:2.54mm 
=PP1V05_ SO PCH V_ PROC IO 


AM17 


lv_PROC_IO 





IVCCRTC 





=PP1V05_SO PCH VCCASW| 





M37 =PP5V_SUS PCH V5SREFSUS 





U27 =PP3V3_ SUS PCH VCCSUS USB 





U29 


N36 =PP5V_SO_ PCH VS5SREF 





AM2 
xNC NC-ed per DG 





=PP3V3R1V5_SO PCH VCCSUSHDA 
OU mA Max, ImA Idle 


=PP1V05_ SO PCH VCCIO 


8 23 25 























PLACE_NEAR=U1800.N16:2.54mm 





PCH output, 








PLACE_NEAR=U1800.N16:2.54mm 
PLACE_NEAR=U1800.N16:2.54mm 


for decoupling only 





SUS PCH VCCSUS 


23 218 





VCCSUS3_3 








VCCASW 
DCPSUS 


=PP1V8R1IV5_ SO PCH VCCVRM 























=PP1V05_ SO PCH VCC CORE 


OMIT_TABLE 





1.44 A Max, 474mA Idle 
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=PP3V3_S4_ SMC 





Q2640 
SSM6N37FEAPE 


33 MHz Clock Series Termination oi sorses 


SSM6N37FEAPE af A 
PW 


+ 
SOT563 o) ra 


SDCONN_STATE_CHANGE_INV 











a » =PP3V3_ SO RSTBUF 

















407 ON SDCONN STATE CHANGE SMC 














PLACE_NEAR=U1800.G51:5. n U2690 
ner LPC _CLK33M SMC _R LPC _CLK33M SMC Pad 
se y ° 3 7ALVC1IGO7 


sc70 
R2630 - 
10K 
=PP3V3 SO PCH GPIO a 2 


























PLT RST CPU BUF L_ — CPU_RESET_L ; 
MAKE_BASE=TRUE = 11 24 


58 *R2690 
1/20 100K 


204 DP_AUXIO Elim os 10 { 58 
CRITICAL 5 Melee 
Q2630 3 2402 


feaeigns _ |e 
R2659 taal 


» ED _ECH CLK33M Paget ee PCH CLK33M PCIIN : = 


201 2437 CED DP_AUXCH ISOL 

















VTT voltage divider on CPU page 





1s PIR> LPC _CLK33M_ LPCPLUS*RE-NEARTU1S00-B45:5 WM ARK LPC _CLK33M LPCPLUS 
































System RTC Power Source & 32kHz / 25MHz Clock Generator PCH ME Disable Strap 


, =PPVBAT G3 SYSCLK agiest co ar ekg ica eee 3 Sean Fass ree ME age aeioe a 
Bees Te UBAT (300-obn & LOUF RO) a igh, ME is isa ed. This a ows oF u re- ashing o SPT ROM. 
No Coin-Cell: 3.42V G3Hot ( RC) SMC controls strap enable to allow in-field control of strap setting. 

o Coin-Cce : : ° no Q2620 & 5V pull-up allows circuit to work regardless of HDA voltage. 


=PP3V3_S85 SYSCLK es =PP5V_S0O PCH 





VDDIO_25M_A: SB power rail for XTAL circuit. 
VDDIO_25M_B: Ethernet power rail for XTAL circuit. 
VDDIO_25M_C: Thunderbolt power rail for XTAL circuit. 
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NOTE: VDD_25M must be powered if any VDDIO_25M_x is powered. Coin-Cell & G3Hot: 3.42V G3Hot 


Coin-Cell & No G3Hot: 3.3V S5 
No Coin-Cell: 3.3V $5 "R2620 
GreenClk 25MHz Power » =PP3V3_ SO SYSCLK No bypass necessary 5s 
+ Q2620 ge O® 
SSM6N37FEAPE 220. 
SOT563 SPI_ DESCRIPTOR OVERRIDE LS5V 








¢ 
NO STUFF 








GND_SYSCLK_ 25M _B 
ad = 2212 =PP3V3R1V5_SO PCH VCCSUSHDA 
0.3 3218 
Ethernet XTAL Power (Unused on J5) AS MINCNECR-WIDTH=0 | SMM ray 


SB XTAL Power . =PPVDDIO SO SBCLK VOLTAGE=OV 
TET Rta Rowse. » SEPVDDTO TET CLK ; VBAT and +V3.3A are g 1R2621 
internally ORed to Q2620 1K 
create VDD_RTC_OUT. SSM6N37FEAPE 27 20w 
SOT563 Me 
U2600 +V3.3A should be first 2200 
SLG3NB148A available ~3.3V power L_HDA_ SDOUT R_ py 5 


TORN to reduce VBAT draw. IPD = 9-50k 
CRITICAL 
0 39 SPI_ DESCRIPTOR OVERRIDE L 
VDDIO_25M_A 32KHz_a| 12 => SYSCLK CLK32K RTC ao 3° FN 


CRITICAL VDDIO_25M_B 

C2605 VDDIO_25M_C  25MHZ_A SYSCLK CLK25M SB 
12PF 25MHZ_BI TP SYSCLK CLK25M ENET 

2 SYSCLK_ CLK25M_X2 SYSCLK CLK25M_ X2_R - X2 25MHZ_C SYSCLK_ CLK25M_ TBT [oD =" 


| + 
| 5 = 
% NO STUFF x1 PPVRTC_G3 OUT . wp =P-VT BON LEME NONI EIDNT 
5 => —=PPVRTC G3 OUT 
50 CRITICAL BoB VDD_RTC_OUT For SB RTC Power ( ‘ Apple Inc <SCH_NUM> 
ie) 














SPT DESCRIPTOR OVERRIDE 





































































































SYNC_MASTER=MASTER SYNC_DATE=MASTER 























CERM 
VTeTo! 


a3 NC 
CRITICAL NC 3.909 ou (GND, ‘pap E4LAB 


C2606 29., QOOMHZ=20PPM-12PP—85C:*) unser -Js]s] 5 = i NOTICE OF PROPRIETARY PROPERTY: 


12PF E: 
2 THE INFORMATION CONTAINED HEREIN IS THE 


7 SCLK CLK25M_ X1 PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: 


+ 

NOTE: 30 PPM crystal required TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 

CE NOT TO REPRODUCE OR COPY IT 

40 = NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
ALL RIGHTS RESERVED 
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BOM GROUP OPTIONS 





HUB_ALLREM NONREM1_0, HUB_NONREMO. 








HUB_1NONREM NONREM1_0, HUB_NONREMO. 








HUB_2NONREM NONREM1_1, HUB_NONREMO. 








USB MUX FOR LS/FS INTERNAL DEVICES 


HUB_3NONREM NONREM1_1, HUB_NONREMO. 

















NON_REM 1 : NON_REM 0 STRAP PIN CFG 
BYPASS=U2700.5::2MM 


BYPASS=U27000.5::5MM Q : ALL PORTS ARE REMOVABLE 
26 e =PP3Y3 SS USB HUB i) : PORT 1 IS NON REMOVABLE 

i : 0 PORT 1e2- ARE NON REMOVABLE 
1 : 1 PORT 1€2e3 ARE NON REMOVABLE 


CANNOT INDICATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VIA STRAPPING, PROGRAM NON_REMOVABLE DEVICE REGISTER 09H 





aes 
I 

cqO 
IO 











PART# DESCRIPTION REFERENCE DESIGNATOR(S) | CRITICAL BOM OPTION 


GRISTGAL BOM TABLE 
PART# QTY DESCRIPTION REFERENCE DESIGNATOR (S) CRITICAL BOM OPTION 
Pine ne 438sos2h1 | usB HUB 2514B u2700 CRITICALYsBHUB: 2514B 
BYPASS=U2700.10:: 
* 22 438S092B1 | USB HUB 2513B u2700 CRITICALYsBHUB: 2513B 
438S098B1 | USB HUB 2512B U2700 CRITICALysBHUB: 2512B 
PPUSB_ HUB2 VDD1V8 


a 
= 3 5 5 MIN_LINE_WIDTH=0. 4MM D1,D2 ENGINEERING: USE USB2513B PRODUCTION: USE USB2512B 
2 


agin} 
aD ee! 











19780485 XTAL, 24MHZ, 6OPPM, 16PF,2.5X2X0.55MM, 90C ¥2700 













































































Nobel ay 2-0 - 2M J3X ENGINEERING: USE USB2514B PRODUCTION: USE USB2513B 


PPUSB_HUB2 VDD1V8PLIg 
e MIN_LINE WIDTH=O . 4MM 
MIN_NECK_WIDTH=0 : 2MM 


FIFO BxERSS 027002363 :2MM NOU E SET AEN, 


sM-2. OMIT_TABLE =U2650.29::2 
24.000MHZ-16PF pe ee 


1 3 








Comoe] PS 


OUIWS! 


























34 














Q 














OKKRO 


CRITICAL 











PLLFILT 

















CRITICAG SYM VER 1 =PP3V3_S3_USB_HUB + 2 
2700 + on 

162710 U 
a” USB2513B NOSTUFINOSTUFF FINOSTUFF | NOSTUFF NOSTUFF 
Orn R2717 R272 


10K 10K 
1M USB_HUB_ TEST 1 USBHUB_ DN1 % % % % % 
HUB_NONREM1_1 HUB_NONREMO_ TEST OMIT_TABLE USEUM-DNTCERTDIS=ME 2 USBHUB DNL BLUETOOTH FOR D1/D2 & J3X sf 271 6w 2 2 271 6w 


5% USBDP_DN1/PRT_DIS_P1 F ME-LF MPILF 
R27021 1R2703 a 5% 2» USB HUB RESET L RESET* ; ‘ 2tn2 
USBHUB_ DN 
USB_HUB_ XTAL1L XTALIN/CLKIN es USBHUB DN2 TRACKPAD/KEYBOARD FOR D1/D2, IR FOR J3X 
USB HUB XTAL2 XTALOUT = — = USBHUB 
6 USBHUB_ DN3 USBHUB 
NONREMO USBDM_DN3/PRT_DIS_M3 6 698 


SUSP_IND/LOCAL_PWR/NON_REMO SMC DEBUG PORT FOR D1/D2, TPAD/KBD FOR J3X 
USBDP_DN3/PRT_DIS_P3|_7 USBHUB_DN3 


USB_HUB_NONREM1 SDA/SMBDATA/NON_REM1 wel8 USBHUB DN4 8 USBHUB 


. USBHUB 
USB_ HUB CFG SELO SCL/SMBCLK/CFG_SELO ne|_2 USBHUB_ DN4 5 FOR D1L/D2,,:SMG' DEBUG PORT! ‘FOR d3X 9 



































402 
CRITICAL 




















USB_ HUB 



































USB CFG SEL1 HS_IND/CFG_SEL1 PRIPWR1/BC_EN1* TP USB HUB PRTPWR1 ea USBHUB 

PRTPWR2/BC_EN2* TP _ USB HUB PRTIPWR2 

PRTPWR3/BC_EN3* TP USB HUB PRTPWR3 =PP3V3_S3 USB HUB. x s> —_ USBHUB 
NC TP USB HUB PRTPWR4 


TP USB HUB OCS1 A 
TP_USB HUB OCS2 R2708 
TP USB HUB OCS3 pOK 

Nc] TP USB HUB OCS4 uelee 
2402 





















































RBIAS| 3° _USB_ HUB RBIAS 





J5 USES 197S0181 FOR Y¥2700 DUE TO HEIGHT LIMITATION 
J3X USE 197S0284 FOR Y¥2700 TO SAVE COST 





vBUS_DET| 27 USB HUB _VBUS_ DET 


CKPLUS_WAIVE=ndifpr_badterm CRITICAL 
uUSBDM_uP|_39 USB HUB UP N EDs 1R2709 


usppp_up| 31__USB HUB UP P ¢pryin 212K TO CONNECT TP/KB TO PCH XHCI 


1% 
NOSTUFF R5701 & R5702 STUFF R2720 & R2721 
a PCH PORT 7 (EHCI1) mgt o* : 
2 =PP3V3_ S3 USB RESET 2402 NOSTUFF 
































14 3 BT> USB_EXTD XHCI_ N a USB TPAD R Ret «7 a 


TO PCH XHCI ¢ TO TP/KB 
'*R2712 POs 


14 23BT> USB_EXTD XHCI_ P ro : USB TPAD R Rep” a 





UgB HUB RESET L . 


1 
2 


BYPASS=U2700.26:: 


USB XHCI/EHCI2 PORT MUX FOR EXT B 





=PP3V3_S3 USBMUX 

















Cc 
2D Y+ USB_EXTB_ P EID 4 
PCH PORT 9 (EHCI2) % Le Heeeo: x Gen cE< Tat '"TO CONNECTOR 
PI3USB102ZLE 
is D+ TOFN SYNC MASTER=J5_ AMD SYNC DATE=08/17/201 
PCH PORT 1 (XHCI) #€> ,. CRITICAL 














PULL-UP TO 3.3V SUS ON PCH PAGE, SEL PIN IS LEAKAGE-SAFE 
10 USB_EXTB SEL XHC 7 DRAWING NUMBER 
3"  pcH GPIO6O <SCH NUM> 
SEL=0 CHOOSE USB EHCI2 PORT Apple Inc. — 
ie) 


SEL=1 CHOOSE USB XHCI PORT ON 
F4LABEL> 
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The circuit below handles CPU and VIT power during SO->S3->S0O transitions, as well 
as isolating the CPU’s SM_DRAMRST# output from the SO-DIMMs when necessary. 


ISOLATE_CPU_MEM_L GPIO state during S3<->S0O transitions determines behavior of signals. 
WHEN HIGH: CPU 1.5V remains powered in S3, VTT follows SO rails, MEM_RESET_L not isolated. 
WHEN LOW: CPU 1.5V follows SO rails, VTT ensures clean CKE transition, MEM_RESET_L isolated. 


P1V5CPU_EN = (ISOLATE_CPU_MEM_L + PM_SLP_S3_L) * PM_SLP_S4__ 1V35 SO "DGOOD" for CPU 
MEMVTT_EN (ISOLATE_CPU_MEM_L + PLT_RST_L) * PM SLP_S3_ 


MEM_RESET_L = !ISOLATE_CPU_MEM_L + CPU_MEM_RESET_L 















































» =PP3V3_ S5 CPU VCCDDR 





9 38 362728 7 ETD PM SLP_S4 L PM_MEM_PWRGD pull-up to CPU VTT rail is on CPU page 





.« =PP1IV5R1V35_S3 CPU _VCCDDR PM MEM PWRGD 


'R2822 

10K 

i6w CRITICAL 
MF-LF 


¢_-P1V5CPU_EN [OD 27 = 2402 
CRITICAL “ Q2820 


E DMB53D0UV 
CPUMEM: SO % aorese2 
CPUMEM: SO Q2805 ,2 4PM MEM PWRGD L 2 
SSM6N37FEAPE 

SOT563 





2s =PP3V3_S3 MEMRESET 



































3 CRITICAL 


2 Piv35 SO Diy {) Q2820 
NO STUFF 


DMB53D0UV 
P1IV5CPU_EN_ L soToaee 
CRITICAL ° nd 1 CRITICAL 4 
CPUMEM: SO ~ CPUMEM: SO 


02800 |12 Q2805 
SSM6N37FEAPE SSM6N37FEAPE 
SOT563 SOT563 










































































2728 CD ISOLATE CPU MEM L ISOLATH GPU MEM L_ R PM_SLP_ S3 L Ny’ 











27s _=PP3V3_S3 NMEMRESET 





CPUMEM: SLG 


G289 7 CPUMEM: SLG 
° 
4 g 
2 « =PP5V_S3 MEMRESET CRITICAL mo : ip 
2 


| CPUMEM: 50 2800 MEMVTT Clamp 
CPUMEM: SO CPUMEM: SO Q2810 ,;2 


SLG4AP022 


R2802! SSM6N37FEAPE TOFN Ensures CKE signals are held low in S3 
SOT563 27 25 19 EID PLT RESET L 1_|SO_READY 2 


VIT_EN MEMVTT_EN [OD >» 





























2) 2s PDESOLATE CPU MEM L_ 9 rsou* 
PM SLP S3 L 4: liso: eat vpp1o_en| 4_P1V5CPU_EN pomp 27 os » =PPVTT_ SO VTTCLAMP 





2 








CRITICAL MEMVTT EN L 


CRITICAL . ., 


| CRITICAL és 39 35 36 27187 PM SLP_S4 L 6 | s3_EN RST_OUT*}, 8 MEM RESET Trepp 2 20 2» R2850' 
CPUMEM: SO 10 








CPUMEM: SO 
‘ au =MEM RESET L 7 " 
CPUMEM: SO Q2800 D Q2810 Q RST_IN 


Q2815 SSM6N37FEAPE SSM6N37FEAPE enp PAD’ 
SSM6N37FEAPE soTs63 SOT563 


SOT563 ss CRITICAL VTTCLAMP L 
o) 
=PP5V_S3 MEMRESET 


- 2850 
ny i PLT RESET L CIN] #9 25.27 R2851: ogee 
t 


TOOK SOT563 

ce 
M02 ale 

CRITICAL 2 

=PP1V5_ S3 MEMRESET , 
EBUMEM: SO iy 2 CRITICAL VITCLAMP EN | 
Q2815 IRD CPUMEM: SO 
SSM6N37FEAPE Re 816 02850 
MEMRESET ISOL LS5V L »& 07563 : == Oe 


D 
SSM6N37FEAPE 5 
SOT563 kh 

4 


75mA max load @ 0.75V 
60mW max power 

















NOSTUFF 





































































































3 NO STUFF 


























n =MEM RESET L — CPU MEM RESET L MEM RESET L a7 20 2 
= — MAKE_BASE=TRUE ” moe 








[—-—+ 


G s 








4 











°° ft)» =DDRVTT_EN 








ISOLATE_CPU_MEM_L | PLT_RESET_L | PM_SLP_S3_L | PM_SLP_S4_L | CPU_MEM_RESET_L MEM_RESET_L MEMVTT_EN |P1V5CPU_EN 





CPU_MEM_RESET_L 


SYNC _ MASTER=J5 MLB SYNC _DATE=07/29/201 


~ CPU Memory S3 Support 








BRROK KREREKR 


CPU_MEM_RESET_L 














ON 


FN TRANCE NIT 
< Ps 

C3 Apple Inc. SCH_NUM 

(*) CPU_MEM_RESET_L asserts due to loss of PM_MEM_PWRGD, must wait for software to clear before deasserting ISOLATE_CPU_MEM_L GPIO. fo) FALAB 














NOTICE OF PROPRIETARY PROPERTY: 
NOTE: In the event of a S3->S5 transition ISOLATE_CPU_MEM_L will still be asserted on next S5->S0 


THE INFORMATION CONTAINED HEREIN IS THE 


PROPRIETARY PROPERTY OF APPLE INC. 
transition. Rails will power-up as if from S3, but MEM_RESET_L will not properly assert. Software 











THE POSESSOR AGREES TO THE FOLLOWING: 

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
must deassert ISOLATE_CPU_MEM_L and then generate a valid reset cycle on CPU_MEM_RESET_L. erat ane fa) SeUEAT OR: orate cul 72 TAY WHO ar BASE 
IV ALL RIGHTS RESERVED 
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122 2 —PPOV75_S3 MEM VREFDO A 1221 2 -PPOV75_S3 MEM VREFDO A 121 22 PPOV75_S3 MEM VREFDQ A 72 1 22 PPOV75_S3 MEM VREFDQ A 
22 -PPOV75_S3_ MEM VREFCA A 12 21 22 -PPOV75_S3 MEM VREFCA A 121 23 PPOV75 _S3 MEM VREFCA A 72 21 22 PPOV75 _S3 MEM VREFCA A 




















1231 


=PP1V5R1V35_ S3 MEM A, =PP1IV5R1V35_S3 MEM A. 2. =PP1IV5R1V35_S3 MEM A . 2. =PP1V5R1V35_S3 MEM A, 2. 


























>——_-® -—-® >-—-® -———————-® 


C2918: 1C2919 C2928 1 1C2929 C2938 1 1C2939 


C2908: ; ; ; 
0.47UF 
af af ce} gf of alo} dha a] a] a oJ : av afr] af of ala lal = af dl ala : av 2 ale} af of a af fal of af ala 20% of ef al of a] of fal of af alo 
<i] <] QO} O} O] MM] Sy} St mo) O} my Ay av 2 Av <i] Q] Of Of dM} mM) SY] Sy mo} O} fa) oa av 2:48 <i] QO] Of Of MM) Sy) eo) O} fl} wy av 2 Av <i] QO] O} OF MM] Sy] eo) Of my) Aa 
201 201 CERM-X5R-1 
201 201 20 201 20 201 


VDD “vpDoY —— vop —__~ “vpDo~ —— vop —__ “vDDOY ——.  vop ——__ “-vDDOeY 









































































































































MEM hes OMIT_TABLE MEM A a<0> OMIT_TABLE MEM A a<0> OMIT_TABLE MEM A a<0> ee OMIT_TABLE 
— > : yee > 2 $ ere SS $ = 
MEM Ad U2900 = 12 30 2212 MEM A A<1> UzZ910 . 1330 MEM A_A<1> uz920 2012 MEM A_A<1> Ad U2930 ie 
, MEM lA2 FBGA-10.1x12.6-J4 pi2 MEM RESET L—' °* MEM A A<2> FBGA-10.1x12.6-J4 pX2 MEM RESET L 2 MEM A A<2> FBGA-10.1X12.6-J4 27 MEM A A<2> aS eee ae p82 MEM RESET D2; 2s 2 
> _MEM As B3 MEM DO<5> MEM A_ A<3> B3 MEM DO<9> MEM A A<3> B3 DO<21> 2.73, MEM A A<3> As B3 DO<28> 
ee G 
MEM in4 c7_ MEM DO<6> MEM A A<4> c7_ MEM DO<10> MEM A A<4> C7 DO<23> 28 32 MEM A A<4> in4 ow DO<25> 
MEM ee c2_MEM c2_MEM C2 DO<20>_ |. MEM A A<5> Re c2 DO<29> 


DO<4> 22 _MEM_A_A<5> DO<13> MEM A_A<5> 
MEM IAG cs MEM cs MEM c8 DO<22> , MEM A_A<6> IAG c8 DO<31> 
30 


















































MT41K1G4 

MT41K1G4 
MT41K1G4 
MT41K1G4 


























D2 
E7 


























> fe | | PD Nt > [> [> 
> YY PD Nt > [> [> 
> > | PD I> > [> [> 
> [D> YP > > [> [> 














512MX8-4GBIT-—DDR3-1600 

512MX8-4GBIT-—DDR3-1600 
512MX8-4GBIT-—DDR3-1600 
512MX8-4GBIT-DDR3-1600 
































: DO<1> toa: MEM A A<7> DO<8> toa: MEM A A<7> 
» _MEM AS E8 MEM DO<3> 12 _MEM A _A<8> E8 MEM DO<12> 2 MEM A_A<8> E8 DO<19> 2 MEM A_A<8> Ag DO<26> 
MEM IA D2 MEM 2 D2_ MEM 2 b2 DO<17> 2s 12 MEM A _A<9> AS DO<24> 
DO<2> 22 12 MEM A A<10> IA10/AP DO<11> 2 MEM A A<10> A10/AP 
MEM A A<11> ALL 7 MEM A A<11> ALL MEM A A<11> ALL is DOS _P<2> MEM A A<11> ALL ea DOS _P<3> 
MEM A A<12> ln12/BC* MEM A_A<12> JA12/BC* 
eS +|,b3 3 ee *)D3 ag 3g +)D3 
DOS*h MEM A_ DOS N<0> °° "MEM _A_A<13> ee DOS*h MEM A_ DOS ne °° MEM _A_A<13> bes 2> DOS*h MEM A _DQS_ N<3> 
MEM A_A<14> lA14 DM/Tpos|_B7 73 30 2 MEM A A<14> lA14 
ro [age ae 
MEM _A_A<15>_37 |ais NE_tTDES*E EY NC OS 1 2 MEM _A_A<15>_J7 ais NE_TDOS*hE¥ NC an 1 2 _MEM_A_A<15>_J7 lais NE_TDOS*hE¥ ne = 73 30 20 12 MEM A_A<15>_37 |ais NE_TDOS*hEX nc = 
» MEM A_BA<0O> BAO i) MEM _A_BA<0> BAO HIMEM A CS L<1> °° MEM A _BA<0O> BAO HIMEM A CS L<1> 2° MEM A _BA<0O> BAO 
L BA2 30 
ce Go 69 q ce 
MEM A RAS L_r3_dras CKEO MEM A CKE<0O> are CKEO MEM A CKE<0> °° MEM A RAS L_F3-lpas« CKEO = ov = ee CKEO = ae - ee 
MEM A CAS BL a3-cas+ aan cAs* 12 MEM A CAS L_c3cas+ beac 330 28 12 2MEM A CAS L_a3)cas+* oe 
MEM A _ODT<0O> 61 |opro CK*}yS7 MEM A CLK N<0> 3.) MEM A ODT<0>61 lopTo CK*)S7 MEM A CLK N<0>~; 2 "MEM A _ODT<0> 61 lopTO CK*pS7 MEM A CLK N<O> ,. MEM _A_ODT<0> 61 Jopto CK*hS7 MEM A CLK N<0O>,, 


: DO<7> : MEM A A<6> DOQ<15> : MEM A A<6> 
2 MEM A A<7> 2 |a7 E3 MEM E3_ MEM E3 DO<16> » MEM A A<7> IAT DO<30> 
: DO<0> e1, MEM A_A<9> DOQ<14> », MEM A_A<9> 
> _MEM A A<10> IA10/AP E7 MEM E7_ MEM ET DO<18> 2 MEM A A<10> IA10/AP DO<27> 
c3 ie A c3 <li> 3 
Mas A be it MEM A A<12> a1 2 soe Hee A ba ad MEM A A<12> ie sRe* Sa MEMOA DOS Neos 22H 
> MEM A A<13> ee pgs *pP> MEM A DOS _N<2> MEM A A<13> ai 
bM/tpes|_B7 13 30 28122 MEM _A_A<14> JA14 pM/tpes|_B7 1330 MEM A_A<14> JA14 pM/TpgsLB7 
A’ 
a4 csi*)h HIMEM A_CS_L<1> °° cei eae csi+*h HIMEM A CS L<1>_,, 
MERA RLS te fons Poem A cs Teds if MEM A BASI> x0 oi Premem a cs Leos" MGM_ABASL> as fan Poa a cs Leds *  MBM_ABASL> 18 fas Faamem acs 10> 
3 MEM A BA<2> nas cs0*p S*MEM ACS L<0> 7s MEM A BA<2> as cso* MEM A CS L<0> -.. | (MEM _A_BA<2> cso* MEM A CS L<0> 3 MEM Ao BAe ee cso* MEM A CS L<0O> 
cxniL_ 29 MEM A CKE<1>_ 73/303 cxmi| 2 MEM A CKE<1> MEM A RAS L F3/Jras+ 
MEM A WEL 43\wa+ cxL#7 MEM _A_CLK P<0> ,,,, MEM A WE L143 que+ cxLF7 MEM A CLK P<0>,.° 7) MEM A WEL u3¢jwe» cxLE7 MEM A CLK P<O> »,,, MEM A WEL u3¢jwe» cxL_£7 MEM A CLK P<0>.,, 























MEM _A_ODT<1>F? Jopri 73 30 28 12 MEM A ODT<1>F? Jopri 73.30 : MEM A ODT<1>F1 lopri aAXxNC i220 212 MEM A ODT<1>F1 |opri 


MEM §_20<0> #8 700 MEM ZO<1>_ #8 |z90 MEM A ZO<2> #8 |790 | 7% NC MEM A ZOQ<3> #8 |790 

IA ZO<4> 49 Io I ZO<5> 49 |ro1 IA ZO<6> HO | 8X NC A_ZO<7> #9 

sk NC 
[ 8X NC i 

*R2901 °*R291]] *"R2921 vss vsson] *R2931 vss 
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JEDEC 4.20.18 Unbuffered SODIMM Raw Card F spec recommends 36 Ohm term to VTT for CS,CKE,ODT and 36 Ohm for BA,A,RAS,CAS,WE 
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NOTE: Must not enable more than two SO-DIMM margining 


« _=PP3V3_S3_VREFMRGN buffers at once or VRef source may be overloaded. 








VREFDQ: LDO_DAC 


e _=PPVIT_S3_DDR_BUF R3403 
200 PLACE_NEAR=R3404.2:2.54mm 





10mA max load 
PP3V3_S3_VREFMRGN_DAC 


MIN_LINE_WIDTH=0.3 mm CRITICAL 
MIN_NECK_WIDTH=0.2 mm DDRVREF_DAC DDRVREF_DAC 


VOLTAGE=3 .3V 








DDRVREF_DAC 4 
DDRVREF_DAC S3_ MEM VREFD: A 
CRITICAL C3403 U3402 
0.1UF REFDQ : LDO_DAC 
DREVBEELDES "hoa MAX4253 R3404 
U3400 10y 2 i 133 


cent VREFMRGN_DQ_SODIMMA_BUF 
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=12C_VREFDACS SCL usop VOUTA| VREFMRGN_SODIMMA_DQ 
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VOUTB VREFMRGN_SODIMMB_DQ 








voutcl/4 VREFMRGN_SODIMMS_CA 








DACS574 


Addr=0x98 (WR) /0x99 (RD) vourn VREFMRGN MEMVREG_FBVREF 





REFDQ : LDO_DAC 








MEMVREG and FRAMEBUF share R3405 
200 PLACE_NEAR=R3406.2:2.54mm 








a DAC output, cannot enable DDRVREF_DAC 
both at the same time! CRITICAL 








DDRVREF_DAC 4 220V75_S3 MEM VREFDQ_B 
REFDQ: LDO_DAC win_Line_WiDTA=0.3 mm 
U3402 MINONECK_WIDTH=O/2 mm 
PP3V3_S$3_VREFMRGN CTRL rca R3406 VORTAGESO.18¥ 
MIN_LINE_WIDTH=0.3 mm 133 


MIN_NECK. VREFMRGN_D. SODIMMB_ BUF 
Pp age I ot es nN VOLTAGE-3-3V CRITICAL 
ri DDRVREF_DAC 


DDRVREF_DAC PLACE_NEAR=R3405.2:1mm 
C3402 z| “ 


0.1UF yoo 






































Power aliases required by this page: 
— =PP3V3_S3_VREFMRGN 


-—- =PPVTT_S3_DDR_BUF A eticles REFCA : LDO_DAC 
-— =PPDDR_S3_MEMVREF OFN DDRVREF_DAC R3409 








(OD) PO Fe 
200 = Ps 

Pl VREFMRGN_DQ_SODIMMA, R3402 PLACE_NEAR=R3410.2:2.54mm 

Signal aliases required by this page: RaaE-O x30 wR) / OSLO) : 3 VREFMRGN_DO_SODTMMB 100K CRITICAL 

— =I2C_VREFDACS_SCL ames = 58 


1/160 
-— =I12C_VREFDACS_SDA . 


VREFMRGN_CA_SODIMMA MP-LP 
P| VREFMRGN_CA_SODIMMB 2 402 ca rt DDRVREF_DAC : ¢_220V75_S3 MEM VREFCA_A 
- =I12C_PCA9557D_SCL REFCA : LDO_DACPwin_Linn_wipDTH=0 
T2C PCA9557D SDA PS VREFMRGN_MEMVREG EN U3403 MTKENECE ETO THaG, 
a i ox =12C_PCA9557D_SCL SCL P62: VREFMRGN_FRAMEBUF_E: o MARA 22> R3410 Mena 
BOM options provided by this page: “2 Q BT =12C_PCA9557D_ SDA SDA P7 E VREFMRGN_CA_SODIMMA_BUF 


DDRVREF_DAC - Stuffs Apple margining circuit. 



























































4 PLACE_NEAR=R3409.2:1mm 
THRM RESET“ c 


PAD GND 
VREFDQ:LDO_DAC - Margined LDO outputs sent to DQ inputs. ~ 





VREFDQ:LDO - LDO outputs sent to DQ inputs. 














VREFDQ:M1_M3 - CPU margined DDR voltage divider sent to DQ inputs. 








REFCA : LDO_DAC 
VREFDQ:M1_DAC - DAC margined DDR voltage divider sent to DQ inputs. 
VREFCA:LDO - LDO outputs sent to CA inputs. R3411 
200 | PLACE_NEAR=R3412.2:2.54mm 
VREFCA:LDO_DAC - DAC margined LDO outputs sent to CA inputs. 2 


























PCA9557D_RESET_L 








DDRVREF_DAC CRITICAL 








RST* on ‘platform reset’ so that system DDRVREF_DAC - PPOV75_S3_MEM VREFCA_B 


; + 
watchdog will disable margining. : U3403 VREFCA:LDO_DAC 


MAX4253 R3412 VOLTAGE: 
NOTE: Margining will be disabled across all 4 40 mea 133 


VREFMRGN_CA_SODIMMB_BUF 1 2 
soft-resets and sleep/wake cycles. AVAVAV, e ere 
s1 e =PPDDR_S3_MEMVREF 3 PLACE_NEAR=R. -2:1mm 





























CRITICAL PLACE_NEAR=03420.6:1mm 
PLACE_NEAR=Q3420.6:2mm 
VREFDQ:M1_M3 VREFDQ:M1_M3 

VREFDQ:M1_M3 


Q3420 1 ©3420 PDRVEER_DAG 
SSM6N15FEAPE R3408 


i Zz : & DDRVREF_DAC 
21 27 _MEMRESET_ISOL LS5V_L soTs63 100K CRITICAL 


DDRVREF_DAC 7 
U3404 DDRVREF_DA 
12 19 _PPCPU_MEM_VREFDQ_A PPOV75_S3_MEM VREFDQ_A Maes? R3414 


28 31 72 ucsP 33.2K 
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MF-LE 


402 
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NOTE: CPU DAC output step sizes: 
DDR3 (1.5V) 7.70mV per step CRITICAL 
DDR3L (1.35V) 6.99mV per step > 
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DDRVREF_DAC VREFMRGN_FRAMEBUF_BUF 
DDRVREF_DAd Ne 
CRITICAL PLACE_NEAR=03420.3:1mm : ™R3413 DDRVREF_DAC 
VREFDQ:M1_M3 PLACE_NEAR=Q3420.3:2mm VREFDQ:M1_M3 R3416 100K U3404 DDRVREF_DAC 
1 54 MAX4253 
03420 VREFDQ:M1_M3 R3441 E 1/16 


Me-LE Lage PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
SSM6N15FEAPE 1 C3440 1K 9 402 
21 27 MEMRESET TSOL LS5V_L = SoT563 =e i/iew 6 11680004 RES, MTL FILM, 0, 5%, 0402, SM, LE R3403,R3405 VREFDQ: LDO 
lev MF-LE pe 
2) X7R-CERM a2 = 
wa0e VREEMRGN MEMVREG FBVREF_R 116s0004 RES,MTL FILM, 0,5%, 0402, SM, LF R3409,R3411 VREFCA:LDO 


12 19 _PPCPU_MEM_VREFDQ_B a PPOV75_S3_MEM_ VREFDQ_B 





Required zero ohm resistors when no VREF margining circuit stuffed 
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VREFDQ:M1_M3 e PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
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11480218 RES,MTL FILM, 1K,1%,0402,SM, LF R3421,R3422,R3441,R3442 VREFDQ:M1_DAC 





PLACE_NEAR=R3441.2:1mm 6 114s0171 























RES,MTL FILM, 332,1%,0402, SM, LF R3404,R3406 VREFDQ:M1_DAC 
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MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) SNA STERN SENC DATES 07/22/20) 
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DDR3/FRAMEBUF VREF MARGINING 
DAC Channel: B Cc Cc D D 


PCA9557D Pin: 2 3 4 5 6 Apple Inc. SCH_NUM>J]D 


; oreTot 
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AUXCH P 
AUXCH N 


DPSNKO_AUX_P 
DPSNKO_AUX_N 





R3681 for CYA, 
allows separation 

of GPIO_2/GPIO_9 

iff necessary. 

Stuff one of R3861/2. 


TP: 
TP 


DP 
DP 


TBTSRC 
TBTSRC 


ML 
ML 


CP<0>, 
CN<0O> , 


DPSRC_O_P 
DPSRC_O_N 








SNKO AC Coupling 


C3620 1 
0.1UF 
C3621 1 
0.1UF 


C3622 1 
0.1UF 
C3623 1 
0.1UF 


C3624 1 
0.1UF 
C3625 1 
0.1UF 


C3626 1 
0.1UF 
C3627 1 
0.1UF 


C3628 1 
0.1UF 
C3629 1 
0.1UF 





DP_TBTSNKO HPD 


SOURCE PORT 0 


DPSNKO_HPD 


° ot —+ 
R3630* 
100K 

5% 

1/20W 

bog 

2015 





TBITSNKO P<0> TBITSNKO 





'"R3681 
0 


TP. 
TP; 


DP. 
DP 


TBTSRC 
TBTSRC 


AUXCH CP , 
AUXCH CN; 


DPSRC_AUX_P 
DPSRC_AUX_N 





DPSNK1_3_P 
DPSNK1_3_N 


DP 
DP 


TBTSNK1 
TBISNK1 


ML 
ML 


P<3> 


5 
i720w 
N<3> MF 


2201 








TBTSNKO N<0O> TBITSNKO 





DISPLAYPORT 








DPSRC_HPD_OD DP_TBTSRC_ HPD 
DPSNK1_2_P _ TBI_GPIO 9 t 
DPSNK1_2_N R3632' TBT_ GPIO 14 
100K 
1/20W 

MF 
2015 





DP 
DP 


TBTSNK1 
TBTSNK1 


ML 
ML 


P<2> 
N<2> 











TBTSNKO P<1> TBITSNKO 











TBT GO2SxXK BIDIR 
TBT PWR_EN 

=TBT WAKE L 

TBT CIO PLUG EVENT 
=I12C TBTRTR_ SDA 
=I12C TBTRTR_ SCL 2 => 
EN CTO PWR 1) TBT PWR_ REO L iw 
GPIO 9 

GPTIO 14 

DDC _XBAR_EN_L 


STUFF 


"R3682 
10K 


5% 
i/20w 
ME 

2201 


GPIO_2/GO2Sx 
(FORCE_PWR) GPIO_3 
GPIO_4/WAKE_N_OD 
GPIO_5/CIO_PLUG_EVENT 
GPIO_6/CIO_SDA_OD 
GPIO_7/CIO_SCL_OD 
GPIO_8/EN_CIO_PWR_OD* 
GPIO_9/OK2G02SX_OD* 
GPIO_14 

GPIO_15 





TBITSNKO N<1> TBISNKO DP 


DP 


TBISNK1 
TBTSNK1 


ML 
ML 


P<1> 
N<1> 


DPSNK1_1_P 
DPSNK1_1_N 


R3683* 
10K 


5% 
1/20W 
MF 

2015 




















TBTISNKO P<2> TBISNKO DP 


DP 


TBITSNK1 
TBISNK1 


ML 
ML 


P<O> 
N<0O> 


DPSNK1_0_P 
DPSNK1_0_N 











SINK PORT 1 














TBTSNKO N<2> TBITSNKO 





DP 
DP 


TBTSNK1 
TBISNK1 


AUXCH P 
AUXCH_ N 





DPSNK1_AUX_P 
DPSNK1_AUX_N 


(TRT. 
THT. 
TBT 
TBT 








TBT EN CIO PWR _L 
MAKE_BASE=TRUE 











TBTSNKO P<3> TBTSNKO 35 











DP_TBTSNK1_ HPD =PP3V3_S4 TBT 











DPSNK1_HPD 


WF: Verify logic level! 








(UD » = 





TBTSNKO N<3> TBTITSNKO 








ZIBT 
TBT 


R2D_ C P<0> 
R2D_C_N<0> 


TBT 
TBT 


R2D_ C P<0> 
R2D_C_N<0> 


PA_CIOO_TX_P/DP_SRC_O_P 
PA_CIO0_TX_N/DP_SRC_O_N 


PB_CIO2_TX_P/DP_SRC_O_P 
PB_CI02_TX_N/DP_SRC_O_N 














TBISNKO AUXCH C P TBTISNKO AUXCH P 





TBT 
TBT 


D2R 
D2R 


P<0> 
N<0O> 


TBT 
TBT 


D2R 
D2R 


P<0O> 
N<0O> 


PA_CIOO_RX_P 
PA_CIOO_RX_N 


PB_CIO2_RX_P 
PB_CIO2_RX_N 














TBTSNKO AUXCH C_N TBTSNKO AUXCH N 





TBT A CONFIG1 BUF 
TBT A CONFIG2 RC 


TRE 
TET 


CONFIG1 BUF 
CONFIG2 RC 


PA_CONFIG1/CIO_0_LSEO 
PA_CONFIG2/CIO_0O_LSOE 


PB_CONFIG1/CIO_2_LSEO| 
PB_CONFIG2/CIO_2_LSOE 











(ool (esd vole (cola oon os) 














SNK1 AC Coupling 


C3630 1 
0.1UF 
C3631 1 
0.1UF 


C3632 1 
0.1UF 
C3633 1 
0.1UF 


C3634 1 
0.1UF 
C3635 1 
0.1UF 


C3636 2 
0.1UF 


C3637 1 
0.1UF 


C3638 1 
0.1UF 
C3639 1 
0.1UF 








TBT 
IBY 


R2D 
R2D 


C_P<1i> 
C_N<1> 


TBT 
TBT 


R2D 
R2D 


C_P<1i> 
C_N<1i> 


PA_CIO1_TX_P/DP_SRC_2_P 
PA_CIO1_TX_N/DP_SRC_2_N 


PB_CIO3_TX_P/DP_SRC_2_P 
PB_CIO3_TX_N/DP_SRC_2_N 











TBTSNK1 P<0> TBITSNK1 











P<1> R3688 *R3687 
10K 


N<1> 1707 5S BS 


TBTSNK1 N<0O> TBITSNK1 TBT 


TBT 


D2R 
D2R 


P<1> 
N<1> 


TBT 
TBT 


D2R 
D2R 


PA_CIO1_RX_P 
PA_CIO1_RX_N 


PB_CIO3_RX_P 
PB_CIO3_RX_N 

















TBTSNK1 P<1> TBITSNK1 TBT A LSTX 


TBT A LSRX 


TBT 
TBT 


LSTX 
LSRX 


PA_LSTX/CIO_1_LSEO 
PA_LSRX/CIO_1_LSOE 


PB_LSTX/CIO_3_LSEO| 
PB_LSRX/CIO_3_LSOE 











Wi jw io |W i 




















TBTSNK1 N<1> TBISNK1 








DP 
DP 


TBTPA 
TBTPA 


ML 
ML 


P<1> 
N<1> 


DP 
DP 


TBTPB 
TBTPB 


ML 
ML 


P<1> 
N<1> 


PA_DPSRC_1_P 
PA_DPSRC_1_N 


PB_DPSRC_1_P 
PB_DPSRC_1_N 














TBTSNK1 P<2> TBITSNK1 





SYNC_MASTER=J5_MLB_KE! SYNC_DATE=11/14/201 


DP 
DP 


TBTPA 
TBTPA 


ML 
ML 


P<3> 
N<3> 


DP 
DP 


TBTPB 
TBTPB 


ML 
ML 


P<3> 
N<3> 


PA_DPSRC_3_P 
PA_DPSRC_3_N 


PB_DPSRC_3_P 
PB_DPSRC_3_N 








TBTSNK1 N<2> TBISNK1 
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DP 
DP 


TBTPA 
TBIPA 


AUXCH C_ P 
AUXCH CN 


DP 
DP 


TBTPRB 
TBTPB 


AUXCH C P 
AUXCH CN 


PA_AUX_P 
PA_AUX_N 


PB_AUX_P 
PB_AUX_N| 








TBTSNK1 P<3> TBTSNK1 














TBTSNK1 N<3> TBITSNK1 DP_TBTPA HPD DP_TBTPB HPD 








PA_DPSRC_HPD PB_DPSRC_HPD 














TBT A HV EN 
TBT A CIO SEL 
TBT A DP PWRDN 


TBT B HV EN 
TBT B CIO SEL 
TBT B DP PWRDN 


GPIO_0/PA_HV_EN/BYPO 
GPIO_10/PA_CIO_SEL/BYP1 
GPIO_12/PA_DP_PWRDN/BYP2 


GPIO_1/PB_HV_EN/BYPO 
GPIO_11/PB_CIO_SEL/BYP1 
GPIO_13/PB_DP_PWRDN/BYP2 














TBTISNK1 AUXCH C P TBTISNK1 AUXCH P 




















TBTSNK1 AUXCH C_N TBTSNK1 AUXCH N 











For unused port, pull CONFIG1, CONFIG2, LSRX, HPD and CIO_SEL low (10k). All other port signals can be NC. 
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s =PP1V05 TBTLC RTR 


222? mW (Single Port) e 


250 mW (Dual Port) =PP1V05_ TBTCIO RTR, 
CRITICAL 


EDP: 1000 mA 222? mW (Single-Port 


OMIT_TABLE W (Dual-Port) 
VCC1P0_ON VCC1P0 


VCC1P0_ON U3600 vecipo LKI5 | cae 


VCC1PO_ON CACTUSRIDGE4C VCC1PO 
FCBGA 


VCC1PO_ON (SYM 2 OF 2) VCC1PO 
VCC1P0_ON VCC1PO 
VCC1PO_ON VCC1PO 
VCC1PO_ON VCC1PO 
VCC1PO_ON VCC1PO 
VCC1PO_ON VCC1PO 
VCC1PO_ON VCC1PO 

VCC1PO 

VCC1PO 

VCC1PO 






































































































































VCC1PO_PE 
VCC1PO_PE 
VCC1PO_PE 
VCC1PO 


VCC1PO_PE 
VCC1PO 


VCC1P0_PE ? =PP3V3 TBTLC RTR gz 23 a5 
vCCc1P0 
VCC1P0_PE 222 mW (Single-Port) 











VCC1P0_PE 250 mW (Dual-Port) 
vCC3P3 ° 
VCC1P0_PE EDP: 240 mA 
VCC3P3 
VCC1P0_PE 
VCC3P3 
VCC1P0_PE 
VCC1P0_PE VCC3P3_CIO 
VCC1P0_PE VCC3P3_CIO 
VCC1P0_PE VCC3P3_CIO 
VCC1P0_PE 



























































VCC3P3_DP 
VCC3P3_DP 
VCC3P3_DP 
VCC3P3_DP 


VCC1PO0_DPAUX 
VCC1PO0_DPAUX 











vss VCC3P3_DPAUX 
vss 
vss 
vss —=PP3V3_S4 TBT, ; 
vss VCC3P3_POC 10 mA 
vss 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
vss VSSPE 
VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 
VSSPE VSSPE 























SYNC_DATE=11/14/20 
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Page Notes 
SI8409DB: 


Nijns olin stgetsetlby Mele eae ds (max) + -300 Thunderbolt 15V Boost Regulator 


TRTBST (8-13V Boost Input) CRITICAL | (max) : +/-12V 
gs (max): +/- 


ee ec (a5v Boost output) TBTBST iy ey 
pp3v3_TBt_p3v3TBTFEr —(3.3V FET Input) Q3880 pie TBIBST:Y 
SI8409DB Rds (on): 46mOhm @ 4.5V Vgs L3895 

eric Fer (3.3v FET output) . =pPYIN-SW TBTBST 40 Samay. 4 RG Foe 3 Bs 825.. 


TEBIPWRCTL 


T_PIVOSTBTFET (1.05V FET Input) ee ” t :PPVIN SW _TBTBST . L(YYY V2 TBTBST BOOST 





CRITICAL 











Changes required MIN_LINE_WIDTH=0.5 mm MIN_LINE WIDTH=0.5 mm 
7 cs MIN_NECK_WIDTH=0.25 mm TBTBSTIY TBTBSTIY MIN_NECK_WIDTH=0.25 mm 


+ SWITCH_N E oT 
FOE ES TBTBST:Y A Wantage dot -speciPied ars, C3860 vaomeer ee 


Signal dideses: sequized by thie page: i add propesty on another pages TBTBST SNS1 
R3880 : % 
TBT_CLEREQ_L TBTBST:Y¥ TBTBST:¥ 


TRT_RESET_L 1 2 
e R3889 CRITICAL 
IN CS 5% TBTBST:Y 


1/208 D3895 
2019 XZ PDSS40XF Vout = 15.47V 


U3890 TBIBST SNS2 ay - PERDIS Max Current = 2A? 


3 Freq = 500KHz 
LT3957 q 
TBITBST INTVCC INTVcc QFN XW3895 


VO5_TBTLC_FET (1.05V FET Output) 


























cola 

















BOM options provided by this page: 





n 
a 
Vv 








=PP15V_ TBT REG , 











TBIBST:Y - Stuffs 15V boost circu TBITBST PWREN DIV L CRITICAL “ 


TBTBST:Y TBTBST EN UVLO EN /avLO TBTBST:Y 


























TBIBST TBIBST VC TBTBST vsNs— : 
TBTBST:Y Hel 
TBIBST:Y TBIBST:Y| TBIBST:Y¥| TBTBST:Y TBTBST:Y R3895 


Q3805 ;~ C3890 63891 C3892 TBTBST RT [35 1C3888 
‘2 1% 





























SSM6N37FEAPE SSM6N37FEAPE 
SOT563 SOT563 

















+ + + + 
TBTBST SS BM OMIT_TABLE OMIT_TABLE OMIT_TABLE 




















TBTBST FBX 
TBTBST:Y 


R3896' 











* 
TBTBST:Y NO STUFF 























TBT A HV EN 








SGND 
as 


TBT_B HV EN \ ao av aTSTE 6 
GER oa] als % 
GND_TBTBST _SGND [| | | POLY-TANT | 2 


° os 2 2 MIN_LINE WIDTH=0.5 mm 
UVLO(falling) = 1.22 * (Rl + R2) / R2 MIN-NECK-WIDTH=0 /25 mm CASE-D3 


VOLTAGE=0V o-+-6-4 
UVLO(rising) = UVLO(falling) + (2uA * R1) SGND shorted ad 33UF_0.060HM 


UVLO = 4.55V (falling), 4.95 (rising) (1 + Ra / Rb) 
GND inside package, 

























































































no XW necessary. 
Supervisor & CLKREQ# Isolation 
=PP3V3 SO TBTPWRCTL 





TBIBST:Y 


3888 : 
Sin RARE ook R3850 


SOT563 
TBT A HV EN 2A\+ 








=PP3V3_ TBTLC_ RTR ¢ 13 a4 35 











4| CRITICAL |'+R3807 \ 
VDD 100K 1/20W 

3840 $ 53 /2¢ 
dauenieny Me U3800 mew 201 NO STUFF 


MF 
7 ee ALGAAPO16Y 9361 | IBIBST SHDN DIV NQ SFURF 
SOD-VESM-HF| a, D3 
=PP1V05 TBILC. TBTBST:Y 
— vi TDEN TBTBST:Y 1N4448HLP-7 
K A 











G]2 Max vgs: 10V 
































SSM6N37FEAPE 
SOTS63 DFN1006 


3s (7D _TBT_EN_LC pap & 1 a SENSE rerpst 
5% 








os Gop BT EN LC ISOL 























=TBT RESET L RESET* TBT PCIE RESET L pops 


Platform (PCIe) Reset 


























SMC_ DELAYED PWRGD CIN] 22 20 66 





=TBT _CLKREQ L om 
TBT CLKREQ ISOL L R3860 


Behaoneessiiaa by Sh-paga NO STUFF ae TBT_B HV EN WW 
R3816 aa 
0 ME 
aise 201 NO STUFF 
ue : NO _STURF io 
201, TBT "POC" Power-up Reset D3860 : 


cra Intel investigating whether RC is sufficient. 1N4448HLP-7 
TBT_ EN LC ISOL R . =PP3V3 $4 TBT 


3.3V TBT "LC" Switch ee DEN1006 


U3810 
TPS22924 =PP3V3 TBTLC FET. Bi CREETEAS Pull-up: R3610 


=PP3V3_ SO P3V3TPTFET oa [At | sax current = 2a (25c) dai EE SVS SSE SESE pt aistai gt sags 
Juin vour( [a1 sense 38 30ReseT* TBI PWR ON POC RST L poy» 


CRITICAL U3810 TPS3808 '*R3830 


ION TBTPOCRST CT cT QFN MR* TBTPOCRST MR IL Q3825 100K 
GND t TPs22924C ee 1¢ 
PAD SSM6N37FEAPE eee 


a 
+3) Load Switch [ a SOT563 2201 
2. = TPS3808G25 
eee 

18.3 mone Tyr vt = 2.33V +/- 2% af 4 TBT_SW_RESET Loy 


+ 
24 mOhm Max ” 


Delay = 27.3ms Pa 











OT TBT CLKREQ L 



















































































nm 


Q 
Ww 
foo) 
a 

















BO 
w 
09 
rae 
is 





GC 
Ba<oet] CQ 
S || 


OUIWS! 





< 




















Okan 
NUK oO, 
OWusee, 





NO STUFF 


i 
































1.05V TBT "CIO" Switch 
QBI_EN LC RC » =PP1V05_SO P1IVO5TBTREG 
=PP3V3 TBTLC RTR U3820 PART NUMBER DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 












































+ TPS22920 =PP1V0O5 TBTCIO FET , 13880811 CAP, CER, 4. 7UF, 10%, 25V,X6S, 0603 b3895,C3897,C3898,C389A CRITICAL TBIBST:¥ 
R3820 CSP 
Max Current = 4A (85C) 


100K 
Py ow Joss vous 
MF 

















PiIVO5TBTSO PGOOD 








Me. U3820 
o a CRITICAL 


|IBT EN CIO PWR on TPS22920 ig inren JS Sn TLE eens DAEESA a EIEn 
GND 














Load Switch 


03825 ,2 8 mOhm Typ a — 
SSM6N37EEAPE O% 11.5 mOhm Max « Apple Inc. ee D 
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Thunderbolt Power Support 
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PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 


ec? 117Ss0002 RES OOHM, 0201 J70,L4471,L4473, L4474 
57 PCIE_AP_R2D_PI_P , , , , , 
LY Y 2 7 : AP R2D CP emqins 3V S3 WLAN FET 


0.6NH+/—-0.1NH-0.85A 
0201 





PLACE_NEAR= 





























NOSTUFF 
1C4471 





> DEBUG CURRENT SENSE RD135 connects to PP3V3_WLAN_F U4450 
19367 GOPPCIE AP R2D P ql TPS22924 
cass =PP3V3_S3 WLAN AL PP3V3 WLAN Ra 
15 367 PCIE AP R2D N baad MIN_LINE_WIDTH=0.6 mm 
VIN vou Bl = 
L4471 AIRPORT Vonracsss"ay"0"* ™™ 
CRITICAL : U4450 


1(YYY)\2_= ecrg ap R2D PIN 1)[20 1p PCIE AP R2D CN gpa os «: [_PM_ WLAN EN low 
10% | T 16vR-cwm2 GND 1ps22924c 
0.6NH+/-0.1NH-0.85A 


0201 C4432 BIPWR:S4 


q 
NOSTUFF OMIT_TABLE NOSTUFF? etace_near=34400.29:2.54mM PP3V3_S3RS4 BT F L4415 o 


MINLINE_WIDTH=0.5 mm 2 (YYY)1_=PP3v3 18.3 mohm Typ 
3.3V 


24 mOhm Max 












































Load Switch 




















FERR-120-OHM-1.5A 
0402-LF 
PLACE_NEAR=33501.2 














BTPWR:S3 
L4416 


PP3V3_S3RS4 BTF, 
2 1 = 3 
PCIE AP D2R P gms a) ss (YYTY PP3V3 

FERR-120-OHM-1.5A on 


NH+/-0.1NH-0.85A GasnLee BTPWR:S4 BT WAKE L pp « 
74 0201 28 USB BT CONN P PLACE_NEAR“J3501..2 04410 
F 


.1U Z ; USB BT CONN N SM3K15FV 
NOSTUFF BIPWR=S® Lasersrsrsicl 


R4418' 
0) 




















Q 
Be 














NOSTUF 











OXKEO 
NUIQO, 
On<o° 
BY 


oN 














nip e 


= RIO POWER CONNECTOR 


1 CRITICAL 








L4474 1% 1/288 
- PNH+/-0.1NH-0.85A ie sal J4400 
OMIT_TABLE U4410 ™ 504050-0691 





























IG xan, 
A Kt Our O 








20, 
7 


PI3USB102ZLE M-RT-SM 
TOFN a 
CRITICAL 


wo ]lfe 
OXKEO 








NUINO, 
Smee 























=PP]V5_SO RDRVR 
BTPWR:S4 V_S4 RIO 


18367 QO PCIE CLK100M AP CONN P (YYY\z_PCIE _CLK100M AP P nai i R4411 v3 _$3 RIO 
—— PM SLP S4 i) ,, 2 BIMUX SEE, 


367 QO PCIE CLK100M AP CONN _N ((YYY \:_PCIE CLK100M AP N oe i NOSTUFF 


PLACE_NEAR=J4410.42:2.54MM 






































SIGNAL_MODEL=MOJO_MUX 








| 6666406 | 


E R442 ) 
OUTPUT di WW 
RIO FLEX CONNECTOR USB_BT_WAKE 


CRITICAL Use-Rt 


PLACE_NEAR=J4440.}1:2. 
GND_VOID=TRUE PLACE_NEAR=J4440.2:2.54MM 








518s0862 





























J4410 pee enaniee PLACE_NEAR-J4%40.1:2.54MM © PLACE_NEAR—04440.4:2.54MM 
DF40CG3.0-70DS-0.4V NOSTUFF = EA 
F-ST-SM 





¢ 
71 3S USB3_ EXTB RX _N (UD 7» 














O 








SLP_S3 L 
SLP_S4 L 
EXTB OC L 
EXTB_ P 
EXTB_N 





USB3_ EXTB RX RC_N ND TD=TRUE USB3_ EXTB RX _P (UD 7 
USB3_ EXTB RX RC P ND. TD=TRUE | VOID=TRUE 
GND_VOID=TRUE NOSTUFF 














USB3 EXTB Tx c NC4402 0-1UF 31/2 USB3_EXTB_TX Nee » 
GND_VOTD=TRUE ll iosisv 0201 


X5R-CERM GND_VOID=TRUE z 
USB3_EXTB_TX CP rn=TEuE C4401 0-10F 41) 2usp3 EXTB TX Peay» a =PP3V3_84_SMC 
GND_VOID=TRUE 1 10816 0201 






































HDMI_IG CLK CN , GND_VOTD=TRUE 4 0 )_ VOID=TRUE 2 =PP3V3_SO HDMI 4 
HDMI_ IG CLK C P 


=I2C HDMIRDRV_SCL 
2 =I2C HDMIRDRV_SDA 
23 UT} SDCONN STATE CHANGE RIO 
o7 HDMI_ IG DDC CLK 
21D HDMI_ IG DDC DATA 























a 
HDMI_IG DATA C N<2> Ey??? af ys R4430 


HDMI IG DATA Cc PSByVOTDTTRUE co 100K 
GND_VOID=TRUE be? Ow 


TALVC1GOOGF ¢ gent 
soTs 


HDMI DATA N<1> ay HDMI_HPD L 


HDMI DATA C_ PSY VOIDTIRUE Ga» 4g 44 
GND_VOID=TRUE HPD sink High: 2.0V-5.3V 


Supervisor & CLKFREG # Isolation HPD sink Low: 0.0V-0.8V 
HDMI DATA P<0> 7 


HDMI DATA C_NE&RPVOIDATRUE 
GND_VOID=TRUE Delay = 130 ms +/- 20% 


HDMI_ HPD L {CUD 7 2 40 

















PCIE CLK100M ENET P 
PCIE CLK100M ENET _N 
=I12C X29THMSNS_ SCL 
=I12C X29THMSNS SDA 
=ENET RESET L 
PCIE CLK100M AP CONN 
PCIE CLK100M AP CONN 















































PP3V3 WLAN F 5 36 40 80 @PP3V3_S3 WLAN 2 x 6c 


APN: 31180302 





PCIE WAKE L 
AP CLKREQ Q L 
AP RESET CONN L 
USB BT CONN P 
USB BT CONN N 


CRITICAL 
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K 
2 Pree U4440 
MpOLE SLG4AP041 
P3V3WLAN_VMO; =Ben 
= oN SENSE [> 
ba IVREF 26 





























WIFI EVENT L 
ENET CLKREO L 

7 SD_PWR_EN 

°" ED 
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AP_RESET L 
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SATA SSDRHDD_ D2R_P 


D2R Passive DeEmphasis 


VALUE: 0.0 DB 
R45061 





NOS 
[C4515 2 


2 
WV/\"531 2 0WMEZOI 


TUFF 


2 ND_VOID=TRUE 


a1 SATA HDD D2R_ RC _P 


'It is critical that these 
' to U1800 pin AM1 and AM3. 


Bee eS ay as eS st rc 


C4518 & C4517 Placement Note: 


two 


PLACE_NEAR=U1800.AM: 


GND_VOID=TRUE, 


2 C4518 


SATA HDD D2R_P 





SATA SSDRHDD D2R_N 


5.O0OPF 0204 
NOS 
¥C4519 3 


F7-0.1PFC0G 250 
TUFF 


2 ND_VOID=TRUE 


11 SATA HDD D2R_ RC _N 


10%16V X7R-CERM 


2 C4517 





0402 


SATA HDD D2R_N 





10%16V X7R-CERM 


0402 














5. OPF020]| 7-0. 1PFC0G 25% 


R45071 
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PLACE_NEAR=1800.AM3: SMM 
GND_VOID=TRUE, 











WN ser Z0 ME ZOI 


R45081 2 oww 
0 AIST ZOE ZT 
NOSTUFF 
C4521 2] 2 mwroirme | > SATA HDD R2D RC NC4522 11) 2 op wom SATA HDD R2D CN 


15PF aoG lope NPO2OL 0.O01UF 10%16V X7R-CERM 0402 


eC A524 1] 2 awesome 


I5PF 5%25VNPO201 


R4510 1o_voreTRUE 
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SATA SSDRHDD_ R2D_N 
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, SATA SSDRHDD_ R2D_P 

















4» SATA _HDD R2D RC PC45251 1] | 2 seven SATA HDD R2D C P 
O0.O01UF |[10%1é6éV X7R-CERM 0402 











R2D Passive DeEmphasis 
VALUE: 0.0 DB 


7 PP3V3_SO SSD FLT 
MIN_LINE_WIDTH=O0. 6mm 
MIN_NECK_WIDTH=0 : 2mm 
VOLTAGE=3 .3V 





PLACE_NEAR=J4500.9:3mm 
CRITICAL CRITICAL 


L4500 R4530 
FERR-70—-OHM-4A 0.001 
1% 


Iw 
MF 
0612 

PP3V3_ SO SSD _ R 2 1 

MIN_LINE_WIDTH=0. 6mm 


MIN-NECK_WIDTH=0 : 4mm 3 
VOLTAGE=3. 3V 


516S1035 (recpt 
=PP3V3_ SO SSD , 
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pee ISNS SSD _N OD 2" 
DF40CG1.5-48DS-0.4V : 
F-ST-SM 
49 50 
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MIN_LINE_WIDTH=0 . 6MM Y 2fyYyY) 2 
MIN_NECK_WIDTH=0.- 
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USB Port Power Switch 
Left USB Port A 


» =PP5V_S3_ LTUSB 


CRITICAL 


U4600 eee 
L4605 
ITPS2557DRE FERR—-120—-CHM-3A CRITICAL 


SON 
2 |i o eueile PP5V_$3 LTUSB A ILIM l(YYY \2__pe5v_s3 LTUSB AF ; 514-0835 
3 a = I 0603 MIN_LINE WIDTH=0.5 mm 
pie © OUT2 * MIN_NECK WIDTH=0.25 mm 
VOLTAGE=5V VOLTAGE=5V J4 6 0 0 
2 USB _EXTA OC _L Sraunr« riry| § USB _ILIM Baws g. eee oBt 


NO_TEST]=TRUE + — 
USB PWR E CRITICAL a ROTA 
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USB _ILIM R ~ 3 1s USB_EXTA MUXED_P tae ‘OD- 


6.3 NO_TEST=TRUE si,USB LT1 P Op+ 
POLY-TANT 


CASE-B2-SM1 [-OGND 
R4600! 197 USB3_EXTA RX OSxRX+ 
22.1K 177 USB3_ EXTA RX OssRx- 
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1/20W 
a --OGND 
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ois 121 USB3_ EXTA TX CP 
CRITICAL “ME ernie 1 USB EXTA MUXED N (YYY\ 2s USB3 EXTA TX CN 
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D4600 
ENT LIMIT (R4600): 2.19A MIN / 2.76A MAX RCLAMP0582N 


SLP1210N6 
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=PP3V42_G3H_SMCUSBMUX Se ec 








SMC_DEBUG_YES 0 ND_VOID=TRUE 





SMC_DEBUG_YES 





d0dd0dd004008 


cERM 2 
DEBUGPRT R21 M+ Y+ 
DEBUGPRT_ TX L M- UY4650 *¥- 
PI3USB102ZLE 


EXTA P D+ TOFN 
EXTA N 6 |p- CRITICAL 


ISMC_DEBUG_YES 
— — as USB3_ EXTA RX N 
ae sex|10 SMC_DEBUGPRT EN L oy» 7 


ND_VOID=TRUE 






































NOSTUFF 























SEL=0 Choose SMC 
SEL=1 Choose USB : 1 USB3_ EXTA RX _P 














NOSTUFF 





NO_XNET_CONNECTION=TRUE 





)_ VOID=TRUE 
SMC_DEBUG_NO 2 CRITICAL 
R4651 D4620 
a2 Oe NO_XNET_CONNECTION=TRUE es 
AVA, 
Pi eee Ne GND_VOID=TRUE 2 
R4652 ae D4621 CRITICAL 7 )_VOID=TRUE 


2 3 \ x ESDOP2RF-O02LS 
AN; TSSLP-2-1 


Bb GND_VOID=TRUE 



































USB/SMC Debug 


GND_VOID=TRUE 


197 [ID USB3 EXTA TX N C4610 0-1UF 1112 
10% 16V 0201 
X5R-CERM 

















USB3_EXTA TX P C4611 0-1UF 1 4)2 
Tios16ev 0201 
X5SR-CERM 


GND_VOID=TRUE 


CRITICAL CRITICAL SYNC_MASTER=J5_AMD SYNC_DATE=08/24/201 


D4610 D4611 
ESDOP2RF-02LS ESDOP2RF-02LS 
TSSLP-2-1 TSSLP-2-1 
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NOTE: Unused pins have "SMC_Pxx" names. Unused 
pins designed as outputs can be left floating, 
those designated as inputs require pull-ups. 


L4901 
=PP3V3_S5 30-OHM-1.7A 


L(Y YY \_2_Pp3v3_S5 SMC yDDA 


0402 MIN LINE WIDTH-0.65 MM 
MIN-NECK_WIDTH=0- 
VOLTAGE=3. 3V 








: 4 
Beo02 U4900 
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SMC_ RESET 








RSTéurr_TaBits K/TCK| 
SWDIO/TMS 


WIFI EVEN'Tob) => PK4/RTCCLK SWO/TDO 
SMC WAKE Nl 3 Jwaxe* TDI 
NC_SMC_ HIB L Mi2\ ate 
NO_TEST=TRUE 
acer SMC_CLK32K xosco 
NC_SMC_XOSC1 xOSC1 
ADC2 ° NO_TEST=TRUE 
ADC3 SMC_EXTAL losco 


ADC4 
ADC5 ‘ o SMC_XTAL ose1 PP3V3_S5g AVREF_SMC + 4 


ADC6 xW4900 
SM 


ADC7 


: 20 44 43 40 s 2 1 
ADC8 0 GNDA| 5} 


ADC9 onl PLACE _NEAR=U4900.A1:4MM 
ADC10 
ADC11 
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LPC_AD<0O> 
LPC_AD<1> 
LPC_AD<2> 
LPC_AD<3> 

LPC _ CLK33M_ SMC 
LPC FRAME L 
SMC_LRESET L 
LPC SERIRO 

PM CLKRUN_ L 
LPC PWRDWN_ L 
SMC RUNTIME SCI L 
SMC WAKE SCI_L 


B13 ILPCoADO a 6F*2) AINOO| 
Al3 |LPpcoap1 AINOL| 
C12 Inpcoap2. OMIT_TABLE atrno2 
D11 ILPpcoapD3 AINO3| 
H12 |ILpcocLK AINO4 
D12)LPCOFRAME* AINOS| 
C13 JLPCORESET* AINO6| 
H13 ILPCOSERIRO AINO7| 
G1iJLPCOCLKRUN* AINO8| 
FLYjLPcopp* AINO9| 
F1ayupcosci* AIN10| 
B12 Ipxs AIN11 

AIN12 
I2COSCL AIN13| 
I2COSDA AIN14 
I2C1ScL AIN15| 
I2C1SDA AIN16| 
I2C2SCL AIN17| 
I2C2SDA AIN18| 
12C3SCL AIN19| 
12C3SDA AIN20| 
I2C4scL AIN21| 
I2C4SDA AIN22 
I2C5SCL AIN23| 
T2C5SDA 


























































































































SMBUS SMC 
SMBUS _SMC 
SMBUS _SMC 
SMBUS _SMC 
SMBUS SMC 
SMBUS SMC 
SMBUS SMC 
SMBUS SMC 
SMBUS _ SMC 
SMBUS _ SMC 
SMBUS SMC 
SMBUS SMC 
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PP1V2_S5_ SMC 
MIN_LINE WIDTH=0. 
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CPU_PROCHOT L 
SMC_VCCIO CPU _DIV2 
SMC_S5_ PWRGD VIN 
I_DESCRIPTOR OVERRIDE L 

CPU _CATERR_ L 
CPU_THRMTRIP_3V3 


¢co-| 
IPM6 /FANOPWMO co+ 
IPM7 /FANOTACHO c1- 
IPK6 / FANOPWM1 PC5/C1+| 
IPK7 / FANOTACH1 T3CCP1/PJ5/C2-| 
IPN2 /FANOPWM2 T3CCP0/PJ4/C2+| 
IPN3 /FANOTACH2 





SMC_ FAN CTL 
SMC_FAN TACH 
SMC_ FAN CTL 
SMC_ FAN TACH 
TP SMC _MPM5_ LED PWR 
TP SMC _MPM5 LED CHG 



































SMC PM G2 EN 
PM DSW _PWRGD 
DELAYED PWRGD 
SMC _ PROCHOT 


SSIOCLK/PA2 
IPN4 /FANOPWM3 SSIOFSS/PA3 
IPN5 /FANOTACH3 SSIORX/PA4 
IPN6 / FANOPWM4 SSIOTX/PAS 
IPN7 /FANOTACH4 
[PH2 /FANOPWM5 U1RX/BO 
IPH3 /FANOTACHS U1TX/PB1 

TOCCP0/PB6| 
IPECIORX TOCCP1/PB7 
IPECIOTX 





SMC _ SYS _ KBDLED 
SMC_T25 EN L 

SYS _ TDM ONEWIRE 
SYS _ ONEWIRE 
HISIDE ISENSE OC 
SMC _ODD_ DETECT 























SMC_ DEBUGPRT RX _L 

SMC _ DEBUGPRT TX L 
SMC _ SYS LED 

SMC _ GFX THROTTLE L 
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CPU_PECI_ R 
SMC _PECI_ L 
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SSI1RX/PFO Qe ec cos sce a aoPI_ SMC MISO 
IPPO/IRQ116 SSI1TX/PF1 eapec son smc assPI SMC MOST 
IPP1/IRQ117 SSI1CLK/PF2 apse eos onan SPI_SMC_ CLK 
IPP2/IRQ118 SSI1FSS/PF3| eep-nc sos smack cos PI SMC CS L 
IPP3/IRQ119 PFA S5_PWRGD 
IPP4/TRQ120 PFS PM PCH SYS _ PWROK 
IPP5/IRQ121 
ING PACKAGE IPP6/IRQ122 WTOCCP0/PG4 
IPP7/IRQ123 WTOCCP1/PG5| 


SMC BIL BUTTON L 
SMC _DP_ HPD L 

SMC_PME _ S4 WAKE L 
SMC_PME _ S4 DARK L 
SMC_S4 WAKESRC_EN 
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SMC _ DEBUGPRT_ EN L 
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a 
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ENET ASF GPTO 
SMS_ INT L 

SMC _ BC ACOK 
G3_ POWERON L 
PM_SLP_S3 

PM _SLP_S4 

PM _SLP_S5 

SMC _ONOFF 


ALL SYS _ PWRGD 
SMC_THRMTRIP 








IPQO/IROQ124 WT2CCPO0/PHO 
IPQ1/IRQ125 WT2CCP1/PH1 
IPQ2/TRQ126 

IPQ3/IRQ127 WT3CCPO/PH4 
IPQ4/IRQ128 WT3CCP1/PH5 
IPQ5/IRQ129 WT4CCPO0/PH6 
IPQ6/IRQ130 WT4CCP1/PH7 
IPQ7/IRQ131 
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PM PWRBTN_ L 
PM SYSRST_ L 
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SMC_ ADAPTER _EN {OUT 12 40 6s 
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NOTE: SMS Interrupt can be active high or low, rename net accordingly. 
If SMS interrupt is not used, pull up to SMC rail. 
SYNC_MASTER=D1_SENSORS SYNC_DATE=02/20/2014 
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SMC Reset "Button", 





=PP3V3_S5_ SMC 


Supervisor & AVREF 





PP3V42_G3H_ SMC 


SPVSR 





Mac Mini: 5V 


Mobiles: 3.42V 





ao GND _ SMC_AVSS 


a0 44 43 40 


“OD SMC_ TPAD RST L 


—————_ 
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V+ VIN 
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6 DEN 
(TPUISNO 903048 


QMR1* RESET* 





SMC _ ONOFF L 


47 40.397 
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SMC MANUAL RST L 
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OMIT 
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THRM 
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NOSTUFF 








b2 QMc_ RESET RL 


6 3 
ANN SMC_RESEY UD 739 41 57 
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PP3V3_S5_ AVREF_ SMC 





8 MIN_LINE_WIDTH=0.4 mm 
[Sse dg) MINT NECK_WIDTH=0 21 mm 
VOLTAGE=3 . 3V 























PLACE_SIDE=BOTTOM 


MR1* and MR2* must both be low to cause manual reset. 


Used on mobiles to support SMC reset via keyboard. 


NOTE: 


Debug Power 


OMIT 
1 

R5016 

stpe-sortom §_O 

5% 

1/10w 

MF-LF 
6035 
SILK_PART=PWR_BTN 


Internal pull-ups are to VIN, 


not V+. 


"Buttons" 


SMC_ONOFF Lp i ss a 
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1 
R5015 
Qeuace_srosaror 
1/10W 
MF-LF 
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SILK_PART=PWR_BTN 
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ENET ASF GPTO 


NC_ENET ASF 


GPIO 





SMC _ SYS LED 


MAKE_BASE=TRUE 


NO_TEST=TRUE 


NC_SMC_ SYS_ LED 





MEM EVENT L 


MAKE_BASE=TRUE 


NO_TEST=TRUE 


NC_ MEM EVENT L 





SMC _ ODD DETECT 


MAKE_BASE=TRUE 


NO_TEST=TRUE 


NC_SMC_ODD_ DETECT 
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MAKE_BASE=TRUE 


NO_TEST=TRUE 
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MAKE_BASE=TRUE 
NC_HISIDE ISENSE_ OC 
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MAKE_BASE=TRUE 
NC_SMC_ GFX 


NO_TEST=TRUE 
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MAKE_BASE=TRUE NO_TEST=TRUE 
SMC _CPU_VSENSE a3 
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MAKE_BASE=TRUE 
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NO_TEST=TRUE 
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MAKE_BASE=TRUE 
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SMC_T25 EN L 


MAKE_BASE=TRUE 
NC_T25 EN L 
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MAKE_BASE=TRUE 
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MAKE_BASE=TRUE 


72 61 29 11€BT> 
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CRITICAL 


Q5059 








SSM6N15AFE 
SOT563 








ADC10 AND ADC11 ARE SHARED WITH COMPARATORS ON STACK BOARD 


SMC _VCCIO_ ISENSE 





SMC_ADC12 


MAKE_BASE=TRUE 
SMC _AXG VSENSE 





SMC _ ADC13 


MAKE_BASE=TRUE 


SMC _ CPU SA ISENSE 





SMC _ ADC14 


MAKE_BASE=TRUE 


SMC _ CPU SA VSENSE 





SMC ADC15 


MAKE_BASE=TRUE 
SMC _ LCD PANEL ISENSFE so 





SMC_ADC16 


MAKE_BASE=TRUE 
SMC_LCDBKLT VSENSE _ «, 





SMC_ADC17 


MAKE_BASE=TRUE 
SMC _LCDBKLT ISENSE _ «, 





SMC_ADC18 


MAKE_BASE=TRUE 
SMC _AXG ISENSE a3 





SMC_ADC19 


MAKE_BASE=TRUE 


NC_SMC_GPU_P1V35_ ISENSE 





SMC_ADC20 


MAKE_BASE=TRUE 
NC_SMC_T25 


NO_TEST=TRUE 
ISENSE 





SMC_ADC21 


MAKE_BASE=TRUE 
NC_SMC_ PCH CORE ISENSE 


NO_TEST=TRUE 





SMC_ADC22 


MAKE_BASE=TRUE NO_TEST=TRUE 
SMC _X29 ISENSE 20 





SMC_ADC23 


MAKE_BASE=TRUE 
SMC _TBT ISENSE 





20 
MAKE_BASE=TRUE cy) 


SMC_PROCHOT 











CPU_PECT 











20 OUT} PM THRMTRIP LR 


CRITICAL 


Q5059 








SSM6N15AFE 


SOT563 














THRMTRIP 


CET 11 20 72 


From/To CPU/PCH 


SMC12 SPI SUPPORT 


SERIES RESISTORS ARE NO STUFFED UNTIL THE TOPOLOGY OF 2 SPI MASTERS IS VERIFIED 





yy) 


R5021 
SMC_MISO ay 





2» (SPI 


a: 2 
NNW 
R5022 1420" 
43 201 
SMC MOST 1 2 


SPI _ MLB MISO oD 


PLACE_NEAR=U6100.2:1MM 


SPT MLB MOST oD" 





R5023 
SMC_CLK 13 


1 2 
W\\ ae 


PLACE_NEAR=U6100.5:1MM 


SPI MLB CLK 





{1D * 


E_NEAR=U6100.6:1MM 


SMBUS _ SMC _ 4 ASF _ SCL NC_SMBUS_SMC_ 4 ASF _ SCL 
MAKE_BASE=TRUE NO_TEST=TRUE 
NC_SMBUS_SMC_ 4 ASF SDA 
MAKE_BASE=TRUE NO_TEST=TRUE 
NC_BDV_BKL_ PWM 
MAKE_BASE=TRUE NO_TEST=TRUE 
LO o 27 SMC _ PME S4_ DARK,gL SDCONN STATE CHANGE SMC ; 2s 
MAKE_BASE=TRUE 

SMC XTAL R T =TBT WAKE L 

CRITICAL 


Y¥5010 OMIT_y 


SM-3.2X2.5MM 
12.000MHZ—30PPM-10PF 
SMC _EXTAL 3 








stal Circuit SMBUS _SMC_4 ASF SDA 








SPI MLB CS L (OD + 


PLACE_NEAR=U6100.1:1MM 


ao 39 8 =PP3V3_S5 _ SMC 
=PP3V3_ S4 SMC 


BDV_BKL_ PWM 











PM THRMTRIP BL PM THRMTRIP_ L 





CIN] 1 207 








SMC 
SMC 


OOB1 RX L 
OOB1 TX L 
SMC_PME _ S4 DARK L 
SMC _ ONOFF L 
G3_POWERON_ L 

SMC_ LID 


CRITICAL 
3 SMC_TX L 
SMC_RX_L 


95058 : 
MMBT3904LP—7 
DFN1006-3 SMC_DEBUGPRT_TX_L 


2 SMC DEBUGPRT RX L 
SMC_TMS 
SMC _TDO 
SMC_ TDI 
SMC_TCK 
SMC _ BIL BUTTON L 
SMC _ BC ACOK 
SMC_S5_ PWRGD VIN 
a9 a9 _SMS_ INT L NOSTUFF 
s> .CPU_THRMTRIP_ 3V3 
SPI _ DESCRIPTOR OVERRIDE L_ NOSTUFF 
a. 7 SMC ROMBOOT 


NO_STUF FE 

MN romécUuercsul 

5% 1/20 MF 

53 MF 

53 MF 

5% MF 

53 MF 

53 MF 

5% MF 

100K 1 ad bia 
10K 5% MF 
10K 53 MF 
10K 53 MF 
10K 4 2 bed 
10K BNE aed 
100K i 2 ME 
100K LAN, ME 


MF 


2 

10K 1 2 
100K AAAS oe 
MF 


10K 1 2 
AANA, nF 





so 9 @O- CPU _THRMTRIP_3V3 
R5012 


2 ED PM _CLK32K SUSCLK Ri _ 2 


PLACE_NEAR=U1800.N14:5.1mm 














SMC_CLK32K 









































Q 











vn Il 
oZNurF 





























HDMI_ HPD L SMC _DP_ HPD L 


MAKE_BASE=TRUE 








SMC USB CLOCK REQUIRE THESE CRYSTAL VALUES:5,6,8,10,12,16,18,20,24,25 MHZ 





=PP3V3_S4_ SMC 2 2s 26 a0 











PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 


*R5082 
100K 
i/20w 
MF 

2201 








S4 


19780486 1 XTAL,12MHZ,30PPM, 10PF,3.2X2.5X0.7MM, 9| ¥5010 CRITICAL 





F919} | 9) 9] 290 | 29] 79) 0 10 | 29) 20) 10 | 70) 1010) ||) 
IIT] yy] 
OJOJOJOJOISC/SJOJOJOJOJOJOJOJOJOCJOCJCJ|OJO 
KO}O}.}]00} 00} 00} IJ] SIN] Joyjoyoy 
ESC] O}}oo|Joy}Us| CHIN} O}w}oo] 



































=PSOC WAKE L SMC_ PME S4 WAKE L 


MAKE_BASE=TRUE 





=>» 
=BT WAKE L 








2701 R5086 10K 1 
ADAPTER EN R5085 10K i 
S4 WAKESRC ENR5090 100K i 
DELAYED PWRGD R5091 100K 1 
R5098 100K i 


SMC_THRMTRIP 





Hall Effect pads 
SMC 





SMC 





APN: 998-4692 
OMIT_TABLE 


J5050 
HALL-EFFECT-SENSOR-MLB-D1 
SM 


=PP3V42_S3 HALL 


SMC 





SMC _ PM G2_ EN 





BATLOW# ISOLATION 


.« =PP3V3_ S5_ SMCBATLOW 








oe, 
OO 
OO 
OO 


PP3V3 WLAN F 


a0 367 





SMC _ LID R SMC_LID 25 a0 47 =PP3V3_ SUS SMC, 














CRITICAL 


Q5040 
R50407 SSM3K15AMFVAPE 
10 OK VESM 


5% 
1/200 
MF Wr 
2015 








WIFI EVENT L R5089 





10K 1 2 
Ws 


1720W MF 














SYNC_MASTER=D1_SENSORS SYNC_DATE=02/20/2014 


a 


iu} 








Internal 20K pull-up on PM_BATLOW_L in PCH. 





Dravn 


<SCH_NUM> 


NOMenn 


el A] a PM BATLOW L pops « Apple Inc. 
x * © 








66 39 ET SMC_ BATLOW L 
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PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 


R5041 
0 


1 2 








607-9320 UBASSY,PCBA HALL EFFECT, J# J5050 CRITICAL 























NOSTUFF 





639-3261 (J4 Hall effect board) reports to 607-9320 
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LPC+SPI Connector 


LPCPLUS_CONN: YES 
CRITICAL 
T5100 
DF40C-30DP-0.4V 
M-ST-SM 
=PP3V3_S5 LPCPLUS 31 32 
=PP5V_SO LPCPLUS es 











SPT ALT MISO 
LPC FRAME L 
SPTROM USE MLB 








OO 
LPC _ CLK33M_ LPqd 00 


LPC_AD<0> 00 


OO 
OO 
OO 
OO 
OO 
OO 
OO 
OO 
OO 
OO 
OO 
OO 











LPC_AD<2> 
LPC_AD<1> 
LPC_AD<3> 

SPT ALT MOST 
LPCPLUS GPTO 
LPCPLUS_ RESET 
SMC_TDO 

TP SMC TRST L 
TP _SMC_MD1 
SMC _TX L 


PM CLKRUN_ L 
SPT _ ALT CLK 
SPT ALT CS L 
LPC _ SERIRO 
LPC PWRDWN_ L 
SMC_ TDI 
SMC_TCK 

SMC RESET L 
SMC _ROMBOOT 
SMC _RX_L 
SMC_TMS 
































SREP ETP ETS 





sesacastete TTt 























998-4235 


Bus Series Termination 


SPT 
SPT 
SPT 
SPT 
LPCPLUS_IR: YES LPCPLUS_R: YES 


*R5126 |'R5125 
43 


43 1 
5% 53 = 5100. 
PLACE_NEAR=J5100 


LPCPLUS_R: LPCPLUS_R: YES 


PLACE_NEAR=U1800.AV3:5mm a. R512 @) 
537 CD SPI_ CSO RL » SPI CSO L IN\\ SPI MLB CS L {OUD 

















hs PLACE_NEAR=R5125.2:5mm 


pS 
1/16W 1/16W 
PLACE_NEAR=U1800.BA2: 5mm 50D R5121 tea 


15 43 
537 EID SPI _ CLK R ANN 1 + IN\\ 2 SPT MLB CLK {UD « 








5% PLACE_NEAR=R5126.2:5mm 
1/16wW - aie 
PLACE_NEAR=U1800.AY1:5mm 4028 R5122 402 


SPI MOSI R AKA »s SPI_MOSI LAA SPT MLB MOST ppp oo « 








PLACE_NEAR=R5127.2:51 
16W = ee 


1/ 
R5123 GOs 
SPI MISO INAA/2 SPI MLB MISO ony « « 


PLACE_NEAR=U6100.2:5mm 








SYNC_MASTER=D1_SENSORS SYNC_DATE=02/20/2014 


Bravine NOMern = 
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PCH SMBus "0O" Connections SMC "0" SMBus Connections SMC "5" SMBUS CONNECTIONS 


as =PP3V3_SO SMBUS PCH 2 =PP3V3_SO SMBUS SMC 0 SO « =PP3V42_G3H SMBUS SMC_5 
— 



































i R5200° R5250' R5280' 

Panther Point 1K TBT SMC 477K GPU Temp (Ext) SMC 2.0K 
u1800 1/20 i U3600 4900 1/20 iZ EMC1414-A: U5550 u4900 1/20 ISL6258 — U7000 
(MASTER) 2015 (WRITE: OXXX READ: OXXX) (MASTER) 2015 (Write: 0x98 Read: 0x99) (MASTER) 2015 (Write: 0x12 Read: 0x13) 


1517 7 SMBUS _ PCH CLK =12C TBTRTR_ SCL 3 SMB_O SO CLK —!} SMBUS _SMC_0_SO_SCII =SMBUS_ GPUTHMSNS_ SCL 4s SMB_5 CLK — SMBUS _SMC_5_G3_ SCI =SMBUS_ CHGR_ SCL 
MAKE_BASE=TRUE — MAKE_BASE=TRUE — MAKE_BASE=TRUE 


15177 SMBUS PCH DATA =I12C TBTRTR_ SDA 23 SMB_O SO DATA 43 SMBUS _SMC_0_SO SDA =SMBUS_ GPUTHMSNS_SDA «5 SMB_5 DATA — _SMBUS_SMC_5_G3_ SDA =SMBUS_ CHGR_ SDA 
MAKE_BASE=TRUE — MAKE_BASE=TRUE — — MAKE_BASE=TRUE 


Battery Charger 














57 



















































































VRef DACs Battery 
AUDIO 
u3300 


J6955 
u6411 Battery 

(Write: 0x98 Read: 0x99) ccc a ery (See Table) 

(WRITE: 0X34 READ: 


» =<I2C VREFDACS SCL —_ Battery Manager — (Write: 0x16 Read: 0x17) =SMBUS BATT SCL 














a1 =I12C_ VREFDACS SDA 








— =SMBUS BATT SDA 
l 



































Margin Control SMC "2" SMBUS CONNECTIONS 
Gaaod AUDIO NOTE: SMC RMT bus remains powered and may be active in S3 state 
(Write: 0x30 Read: 0x31) « =PP3V3_S3 SMBUS SMC _ 2_S3 


u6410 
a =I2C_ PCA9557D_ SCL — (WRITE: 0X32 READ: 








SMC "3" SMBUS CONNECTIONS 











0x33) . =PP3V3_S3 SMBUS SMC 
1 
sMC R5270 














a1 =I12C_ PCA9557D_ SDA 








Trackpad DEBUG_ADC DEBUG_AD! 

















a 1, 
u4900 1/20W 35800 SMC R5290 R5291 DEBUG SENSOR ADC A 


MF 4.7K 
(MASTER) 2015 (Write: 0x90 Read: 0x91) 74900 1/280 
MIKEY MF 


SMB_2_S3 CLK — SMBUS _SMC_2_S3_ SCI =1I2C TPAD SCL (MASTER) 2015 IF (eices 0G Bese Axiay 
U6751 — MAKE_BASE=TRUE 


SMB_ 2. S3 DATA SMBUS_SMC_2_S3_ SDA ¢ =I2C TPAD SDA SMB_3_ CLK —} SMBUS _SMC_3_ SCL =I2C SMC ADCS SCL 
(WRITE: 0X72 READ: 0X73) —"MAKE_BASE=TRUE = — MAKE_BASE=TRUE 


SMB_3_ DATA s SMBUS _SMC_3_ SDA =I2C SMC ADCS SDA 
ss =I12C MIKEY SCL = AUDIO MAKE_BASE=TRUE * 
so =12C MIKEY SDA — u6400 ALS 


(WRITE: OXEO READ: OXE1) 33502 





uUDOOO 













































































(Write: 0x72 Read: 0x73) 











XDP Connectors 
=I2C ALS SCL 32 . . 
PCH "SMLink O" Connections 
J2500 & J2550 =I2C ALS SDA 
(MASTER) — 




















2 =SMBUS XDP_ SCL = a as =PP3V3_SO SMBUS PCH 


— 
24 =SMBUS_XDP_SDA = AUDIO 5920 


u6750 (WRITE: 0X30/31 READ: 0X32/33) j R5210° 25 214 
(WRITE: OX76 READ: 0X77) GYRO Penther borat vane & 8.2K 


=I12C SMC SMS SCL v1800 1/268 27 20w 
MF MF 


us940 
=I12C SMC SMS SDA (WRITE: OXDO READ: OXD1) MASTER) 2015 2201 
— SML_ PCH O CLK 


=12C_ SMC_GYRO_ SCL  “” MAKE_BASE=TRUE 


=1I2C SMC GYRO SDA « te Seo 














































































































HDMI Redriver (on RIO) 
J4410 
(WRITE: OxCC READ: OxCD) 

















=I2C HDMIRDRV_ SCL 





SMC "1" SMBUS CONNECTIONS 








=I2C HDMIRDRV_SDA 





s =PP3V3_SO SMBUS _SMC_1 SO 








— 














1 1 
SMC R5260 R5261 CPU/DDR3/PCH/AIRFLOW TEMP 
LED BACKLIGHT 


5% 5% 
u4900 3 $ 1/20W EMC1414-A: U5570 
u9700 ME ME 
(MASTER) 2015 201 (Write: 0x98 Read: 0x99) 
(WRITE: 0X58 READ: 0X59) 7 2 


SMB_1 SO CLK SMBUS_SMC_1_ SO _ SCI =I2C CPUTHMSNS SCL 
= — MAKE_BASE=TRUE 
Set ’ SMB_1 SO DATA — SMBUS _SMC_1 SO SRA 
=I2C BKL 1 SDA . Z —— MAKE_BASE=TRUE — 
PCH "SMLink 1" Connections l 














=I2C CPUTHMSNS SDA 





















































Panther Point X29 TEMP 


u1800 TMP105: U5523 
(Write: 0x88 Read: 0x89) (WRITE: 0X92 READ: 0X93) 
rite: Ox : Ox 


=I12C X29THMSNS SCL 
=I2C X29THMSNS SDA 





1517 SML_ PCH 1 CLK 











1517 SML_ PCH 1 DATA 


























SYNC_MASTER=MASTER SYNC_DATE=MASTEH 








SMLink 1 is slave port to SPKR , TEMP 


Se None —T 
i y < > 
eecess. PORE CPU Nis RECT (WRITE: OXD8 READ: OXD9) « Apple Inc. SH NUM 7 
ie} 








ToT 
u6421 
<E4LABEL> 
(WRITE: 0X38 READ: 0X39) 
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CPU/PCH VCCIO & TBT 1.05V Load 


200x, EDP: 20 A 
Rsense: 0.001 (R7640) 

V across Rsense: 15 mV 
smc aDc: 11 


Gain: 


=PP3V3_ SO ISNS 








LOADISNS: YES 


CPUVCCIOSO CS _N 5 CPUVCCIO IOUT 


Side Current Sense (ICI1C) 


R5369 








PLACE_NEAR=R7640.3:5MM 


CPUVCCIOSO CS _P 4 


PLACE_NEAR=R7640.4:5MM 














LOADISNS: YES 





CRITICAL 





DDR 1.35V S3 
364.9x, EDP: 9A 
Rsense: 0.001 (R5370) 

V across Rsense: 9 mV 
SMC ADC: 10 


(Memory) Current 


Gain: 


=PP3V3_S3 


LOADISNS: YES 
PLACE_NEAR=U4900.A6:5MM 


Sense 


3 
4.53 
1 NARS @ SMC VCCIO_ISENSE 
1/20W 
IF 
01 


[=D « 


LOADISNS: YES 
PLACE_NEAR=U4900.A6:5MM 


GND_SMC_AVSS 


(IMOC) 








PLACE_NEAR=U5370.8:3MM 








=PPVIN S3 MEM ISNS_ R 
c> R5371 


1C5370 


CRITICAL 


U5370 
5 OPA2330 








2.74 
3_ISNS_1V35_S3_ MEM P ANAS 1 ISNS_1V35_S3_MEM RP 


1 SMC_ MEM ISENSE 





OD 








2. 
= ; 1 7 
Paws) PPVIN_S3_ MEM ISNS ISNS_1V35_S3_ MEM _N A/\\; ISNS_1V35_S3 MEM RN 


'*R5373 
1M 




















PLACE_NEAR=U4900.B6:5MM —| 








GND_SMC_AVSS 


39 40 43 44 80 





1s 
1/16W 
MF-LF 


CPUIMVP _ISNS1_P 


CPU Core Load Side Current Sense 


Gain: 161.7x, EDP: 53 A 
2x of 0.00075 (R7510, 


19.8 mV 


Rsense: R7520), Rsum: 
V across Rsense: 


SMC ADC: O1 


NO_XNET_CONNECTION=TRUE 
=PP3V3_SO 


(ICOC) 


0.000375 


LOADISNS: YES 


PLACE_NEAR=U5340.5:3MM 


IMVPISNS 





R5345 
4-4 





PLACE_NEAR=R7510.4:5MM 
LOADISNS: YES 


CPUIMVP _ISNS2_P 


ak 
NNN 
tytewn 

MENO_xNET_CONNECTION=TR@ADISNS: YES 


R5346 R5342 


2-24 ISUM R_P 








PLACE_NEAR=R7520.3:5MM 
LOADISNS: YES 


CPUIMVP _ISNS1_N 


4.42 
KAAS sg CPUIMVP ISNS_ P RAS @CPUIMVP 


0.1% 
1/16W 
MENO_XNET_CONNECTION=TRUE 








R5347 
4 


442K. cPpUIMVP _ISNS N CPUIMVP 





PLACE_NEAR=R7510.3:5MM 
LOADISNS: YES 


CPUIMVP ISNS2_ N 


)_XNET_CONNECTION=TRUE 
LOADISNS: YES 








PLACE_NEAR=R7520.4:5MM 
LOADISNS: YES 








LOADISNS: YES 
PLACE_NEAR=U4900.E1:5MM 





LOADISNS: YES 
PLACE_NEAR=U4900.E1:5MM 


GND _ SMC AVSS 





39 40 43 44 eo 





LOADISNS: YES 
NO_XNET_CONNECTION=TRUE 


402 AXG Core Load Side Current 


NO_XNET_CONNECTION=TRUE 


Sense (INOC) 


SSD Current Sense 
649.35x, EDP: 5 A (16.5 W) 
Rsense: 0.001 (R5370) 

V across Rsense: 5 mV 

SMC ADC: 06 


(ISDC) 


Gain: 


=PP3V3_S3 ISNS 





837 CD ISNS_SSD_P 1 ISNS 3V3_ SO SSD RP 5 


CRITICAL 


U5370 
» OPA2330 


R5389 





7__Igns_3v3_S0O_SSD_IOUT Pah eSMC_SSD_ ISENSE 





D> « 





ISNS_3V3_SO_SSD_R_N 





"237 CID ISNS_SSD_N 








NO_XN. 


CPU Core Voltage Sense (VCOC) 


Gain: 1x 


SMC ADC: 00 PLACE_NEAR=R7510.2:5 MM 


XW5320 
SM 
1692 


PLACE_NEAR=U4900.E2:5MM 


R5329 
4.53 


=PPVCORE SO CPU CPUVSENSE IN 1 K 


1% 
1/20W 
fe" |. C5389 

= .22UF 


PLACE_NEAR=U4900.B4:5MM "| 








= 203 
2 x5R 
20 


PLACE_NEAR=U4900.B4:5MM 





GND_SMC_AVSS 


39 40 43 44 80 





/ET_CONNECTION=TRUE 


SMC_CPU_VSENSE 





20W 





PLACE_NEAR=U4900.E2:5MM 


GND_SMC_AVSS 





AXG Core Voltage Sense (VNOC) 


Gain: 1x 


SMC ADC: 12 PLACE_NEAR=R7550.2:5 MM 


XW5330 
SM 
1692 


R5339 
4.53 


=PPVCORFE. O_CPI_VCCAXG 


PLACE_NEAR=U4900.C1:5MM 


SMC_AXG VSENSE {OD « 











AXGVSENSE IN 1 K 
AAV, 





PLACE_NEAR=U4900.C1:5MM 
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CPUIMVP_ISNS1G_P 


Gain: 190.6x, EDP: 46 A 
2x of 0.00075 (R7550, 


17.25 mv 


Rsense: R7560), Rsum: 
V across Rsense: 


SMC ADC: 18 


NO_XNET_CONNECTION=TRUE 
=PP3V3_S0 


0.000375 


LOADISNS: YES 


IMVPISNS PLACE_NEAR=U5350.5:3MM 








PLACE_NEAR=R7550.3:5MM 
LOADISNS: YES 


CPUIMVP_ISNS2G_P 


@ CPUIMVP ISUMG R_P 





- 





PLACE_NEAR=R7560.3:5MM 
LOADISNS: YES 


CPUIMVP_ISNS1G_N 


CPUIMVP _ ISNSG P 1j K 
VV 
1 /16W 


SMC _ AXG ISENSE 





ID” 





)_XNET_CONNECTION=TRUE Me LF 


02 
R5353 


1.54K 


s| CPUIMVP_ISUMG R_N 





PLACE_NEAR=R7550.4:5MM 
LOADISNS: YES 


CPUIMVP_ISNS2G_N 


CPUIMVP ISNSG N NM 4 


XNET_CONNECTION=TRUE 


LOADISNS: YES 





PLACE_NEAR=R7560.4:5MM 
LOADISNS: YES 





ADISNS: YES 


0. . 
|O_XNET_CONNECTION=TRUE 





1€5359 





LOADISNS: YES 


PLACE_NEAR=U4900.H1:5MM 





LOADISNS: YES 
PLACE_NEAR=U4900.H1:5MM 





GND_SMC_AVSS 


39 40 43 44 20 





LOADISNS: YES 


NO_XNET_CONNECTION=TRUE 


NO_XNET_CONNECTION=TRUE 





PART NUMBER DESCRIPTION 


REFERENCE DES CRITICAL BOM OPTION 





117S0008 RES,MTL FLIM, 100K, 1/16W, 0201, SMD, LF 











C5349, C5359,C5369 LOADISNS:NO 

















SYNC_MASTER=D1_SENSORS 


Power Sensor: 


« Apple Inc. 
o) 
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Load Side 
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NOMenn 
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CPU High Side Current Sense (ICOR) PBUS Voltage Sense & Enable (VPOR) 
Gain: 0.167x 


Gain: 50x, EDP: 17.4 A 
Rsense: 0.003 (R5400) SMC ADC: O5 
V across Rsense: 52.2 mV 


SMC ADC: 08 
» =PP3V3_ SO HS COMPUTING ISNS 
8 Q5480 
NTUD3169CZ 
SOT-963 


NO SHENAE PBUSVSENS EN _L 


CRITICAL 











a 


Enables PBUS VSense 
divider when in SO. 
R5482' 





V+ 
=PPVIN S5 HS COMPUTING SNS near=u5400.4:10MM U5400 R5409 
CRITICAa2 2} 4 INA214 4. 53K, 

Me » ISNS HS COMPUTING SNrn- ~ Sc70° “our HS COMPUTING IOUT 1, ,,72 gSMC CPU HI ISENSEpmmy «o i =PBUSVSENS EN 


CRITICAL 1 Bow 
« ISNS HS COMPUTING 4H REF ME 1C5409 
= PBUS SO VSENSE 




















PLACE_NEAR=U4900.A3:5MM 











PLACE_NEAR=U4900.B5:5MM 




















» CID =PPVIN S5_HS COMPUTING | PERS ARATIE{0- sora 











PLACE_NEAR=U4900.B5:5MM PBUS SO VSENSE_ IN 











Rthevenin = 4573 Ohms 


P-CHANNEL ¢» SMC_PBUS VSENSE UD 


GND_SMC_AVSS 39 40 43 44 80 























OTHER High Side Current Sense (IOOR) 

Gain: 100x, EDP: 8.8 A 

Rsense: 0.003 (R5410) xXW5480 
» =PPBUS SO VSENSE 1 5} 2 


V across Rsense: 26.4 mV 
SMC ADC: 09 = ease z 
q PP3V3 SO HS OTH ISNS PLACE_NEAR=R5400.1:10 } t PBUSVSENS EN L DIV 4 GND SMc avss ae en 
































PLACE_NEAR=U4900.A3:5MM 





=PPVIN S5 HS OTHER ISNS PLACE-NEAR=U5410.4:10MM 
R5419 


CRITICAQ 2 2| 4 
22 “| "..» ISNS HS OTHER N He OTHER Out ARR 9SMC_OTHER HT 











1 
. ISNS HS OTHER P “aie” 105419 














PLACER _NEAR@U5410.5;10MM PLACE_NEAR=U4900.A5:5MM 
* PD =PPVIN S5_ HS OTHER ISN$_R 
CRITICAN 











PLACE_NEAR=U4900.A5:5MM 








GND_SMC_AVSS 39 40 43 44 80 





DC In Voltage Sense & Enable (VDOR) 


Gain: 0.167x 
SMC ADC: 03 


Charger (BMON Production) Current Sense (IPBR) eee 





Charger Gain: 36x, EDP: 6.6 A 
Rsense: 0.010 (R7050) Enables DC-In VSense Q5490 
divider when AC present. NTUD3169CZ 


SMC ADC: 07 
SOT-963 
ene DCINVSENS EN L 





=CHGR_ACOK 





PLACE_NEAR=U4900.A4:5MM 57 40 CIN> 








” (D> CHGR_BMON 








‘6 PM SUS _ EN E_NEAR= P15. 
ss [iD \ DCIN S5 VSENSE PLACE_NEAR=U4900.F1:5MM 

















S5_VSENSE 


PLACE_NEAR=U4900.A4:5MM 
Rthevenin = 4573 Ohms 


SMC _DCIN VSENSE 40 























GND _SMC_AVSS 39 40 43 44 80 P-CHANNEL 
& 











ACE_NEAR=U4900.F1:5MM 


DC-In (AMON) Current Sense (IDOR) 


Charger Gain: 20x, EDP: 4.6 A 
panes wage hoon | PDCINVSENS EN | cnp smc avss 


SMC ADC: 04 
PLACE_NEAR=U4900.F1:5MM 























PLACE_NEAR=U4900.B3:5MM 


R5439 
» [ED _CHGR_AMON KR ¢SMC_DCIN ISENSE ppp «0 





As 
1/20W 
MF 
201 


PLACE_NEAR=U4900.B3:5MM 





GND_SMC_AVSS 39 40 43 44 80 
SYNC_MASTER=D1_ SENSORS SYNC_DATE=02/20/2014 


~ Power Sensor: High Side 


Bravine NOMern 
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Thermal Sensor A: 
PCH Proximity, Left Fin Pipe, Right Fin Stack 


I2C Write: 0x98, I2C Read: 0x99 





»s =PP3V3_ SO GPUTHMSNS PP3V3_SO GPUTHMSNS_R 
ANN MIN_LINE_WIDTH=0.38 mm 
MIN-NECK_WIDTH=0.2 mm 
VOLTAGE=3. 3V 


73 GPU_TDIODE P 





a 
PLACE_NEAR=U5550.2:5mm 1 


VDD 
ey C55512 U5550 
ae 0.0022uF — EMC1414-A-AIA 
NO_XNET_CONNECTION=TRUE £Q3 5 DEN. 
ir DP1 THERM*/appr|_7_GPUTHMSNS_ THM L 


Thermal Diode: None 








"Placement Note: 














73 GPU _TDIODE N PLACE_NEAR“US5550.3: 5mm DN1 ALERT* GPUTHMSNS_ ALERT L 








1x GPUTHMSNS_D_P IDP2/DN3 SMDATA| =SMBUS_ GPUTHMSNS_ SDA CED # 
PLACE_NEAR=U5550.4:5mm 
Q5sor DN2/DP3 SMCLK =SMBUS_ GPUTHMSNS_ SCL CED # 
BC846BLP C5552 GND THRM_PAD 
DFN1O06H4-3 CRITICAL 05503 0.0022uF 
BC846BLP % 


DFN1006H4-3 




















6 i 


NO_XNET_CONNECTION=TRUE £Q3 
2 | CRITICAL crey Thermal Sensor: 
71 GPUTHMSNS DN PLACE_NEAR=U5550.5:5mm T 1 Placement Note: 


'Place U5550 on top side on top 
Thermal Diode: Left Fin Stack (Th1H) Thermal Diode: Right Heat Pipe (Th2H) ' of PCH. 
Se Se rr 











PCH Proximity (TPOP) 




















"Placement Note: \ "Placement Note: \ 

"Place 95501 on the top side on the corner "Place 95503 under the top side on the corner 

'close to the Left Fin Stack. : 'close to the Right Fin Stack. : 
1 1 


Ie BONS. Ee os ode nd ede vas Be a ed ode der ey wey ee Cay Eee ee ie Gee oR ne ee SR ORS ee Me Se ee SE de ce te Se te She 


Thermal Sensor B: 
CPU Proximity, Memory Proximity, Airflow 


I2C Write: 0x98, I2C Read: 0x99 


2s =PP3V3_ SO CPUTHMSNS PP3V3_SO _CPUTHMSNS_R 
Nr MIN_LINS_WIDTH=0.25 mm 
MIN-NECK_WIDTH=0 : 23> mm 
VOLTAGE=3.3V 





« DDR3THMSNS_ D1 _ P 





a 
PLACE_NEAR=U5570.2:5mm 1 


Thermal Diode: Memory Proximity (TMOP) 
eect TT TG ay gD ee eae ao) VDD 








"Placement Note: \ 


711 
"Place Q5506 on the bottom side, below the Q5506 hea je eee 
‘row of Memory device, between 2nd/3rd device.’ BCS 46BLP NO_XNET_CONNECTION=TRUE 48% —] DEN 
Bee eee 2 | CRITICAL cERM DP1 THERM* /ADDR| CPUTHMSNS THM L 














« DDR3THMSNS_ D1 N PLACE _NEAR-U5570.3: 5mm DNL ALERT* CPUTHMSNS ALERT L 








121 CPUTHMSNS_D2_P IDP2/DN3 SMDATA| =I2C_ CPUTHMSNS_ SDA CED 
5502 PLACE_NEAR=U5570.4:5mm 
BoRaeste DN2/DP3 SMCLK =12C_ CPUTHMSNS SCL CED # 


DFN1006H4-3 CRITICAL c5590 GND THRM_PAD 


1 Q5504 0.0022uF 6 11 
BC846BLP 5 


DFN1006H4-3 




















NO_XNET_CONNECTION=TRUE £Q3 
2 | CRITICAL cuey Thermal Sensor: CPU Proximity (TcOP) 
s CPUTHMSNS D2 N PLACE_NEAR=U5570.5:5mm iL placement. Note: ' 


Place U5570 on top side, on top of 
Thermal Diode: Airflow (TAI1P) the CPU. 





























Thermal Diode: Airflow (TAOP) 


"Placement Note: ; "Placement Note: SS ES OP Se SS OE SO OE ee 
'Place Q5502 on the bottom side, below left "Place 95504 on the either side, 
‘underneath the left fan well in the neck. 'near LCD connector and DCIN connector. 


Dees Bue? “Be tie Ee Se Be a Be a eo ce Re Ee bp SS 22 Se 2S 2 SS 2s 2 Sse Ss S Se 


Thermal Sensor: T29 Die 





38D TP TBT THERM DP — 12TBT THERMD_P 
— MAKE_BASE=TRUE 





; : i aie SNC wn STEED) SENSORS SYNC_DATE=02/20/2014 
XW5520 PLACE_SIDE=T0P 
SM 


PLACE_NEAR=U3600.B1:2mm 








Bravine NOMenn 


Note: Use GND pin Bl on U3600 for N leg. « Apple Inc. <SCH_NUM> 
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2 =PP5V_SO_FAN_LT 
2 =PP3V3_S0_FAN_LT 








2 =PP5V_SO_FAN_RT 
s =PP3V3_SO_FAN_RT 











CRITICAL 


J5650 


CRITICAL 
FF14A—5C-R11DL-B-3H 
F-RT-SM 


J5660 
FF14A-5C-R11DL-B-3H 
F-RT-SM 
NC 











NC 





FAN_1_TACH 








/ FAN_RT_TACH 























Q5660 


2N7002DW-X-G 
SOT-363 
py 3 























SMC_FAN_O0_CTL 




















2N7002DW-X-G 
518S0769 See 
7 FAN _ LT PWM 











SMC_FAN_1_ CTL 


6 











/ FAN_RT_PWM 


SYNC_MASTER=J5_MLB SYNC_DATE=07/29/201 


Fan Connectors 
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CRITICAL 


PSOC USB CONTROLLER Bers epee eee eed eee en Keyboard Connector 


F-RT-SM 
- USB INTERFACES TO MLB 


- SPI HOST TO Z2 0 518S0848 


— TRACKPAD PICK BUTTONS 2 =PP3V3_S4 IVAN, PP3V3_ TPAD CONN 

— KEYBOARD SCANNER 54 NOSTUFF Min NECK WEDTH=0.20MmM « > Z2 CLKIN 
MIN_LINE_WIDTH=0.50MM as 
PLACE_SIDE=BOTTOM iF =1I2C TPAD 


R5704 BYPAS§=U5701.49:50:11 mm ; » PP5V_S4_ CUMULUS 
BYPASS=U5701.48;50°8 mm ot OFS 5 MEN NECK WwIDTH=0 . 20mm 
1 cme 83 PSOC * * MIN_LINE_WIDTH=0 - 50MM 
VONTAGH SS <30 . 





=PP3V3_S4 TPAD 
=PP3V42_ G3H TPAD 


























ae =PP3V3_S4 TPAD 








=12C TPAD KBD1 
KBD2 

KBD3 

KBD4 

KBD5 

KBD6 

KBD7 

KBD8 

KBD9 

: KBD10 

CAPS:INT KBD11 
KBD12 
KBD13 
KBD14 


i KBD15 
R5700 KBD16 


TPAD_5V:S5 220K 
PLACE_NEAR=J5700.18:3MM 5% KBD17 


L570 ene KBD18 
FERR-120-OHM-1.5A 201 WS_KBD16N ANN KBD19 
WS CONTROL KEY KBD17__, », Y 

- — Pp5v sops4 cumunys of YYY V2 1/16H KBD20 
Z2 KEY ACT L = ITICAL ra KBDI6N _ ee 402 KBD21 


OMIT _ 6/40 WS KBD15 C 4, TPAD_5V:S5 KBD22 


— ‘ 1 , 
TPAD VBUS EN pal U5701 _4|39 WS KBD14 4, : 7 KBD23 


cY8Cc24794 _2)38 WS KBD13 aa — RRS oe — SMC_ONOFF_L AN KBD_ONOFF| L 


MLF KBD12 147 = 
(SYM-VER2) 7 KBD11 : 2 =PP3V42_ G3H TPAD 


KBD10 C57101 i : LEFT SHIFT KBD 
33782983 = 0.10R —— LEFT OPTION KB) 


KBD9 > 
ene choy 2 CONTROL KBD 


402 
KBD7 ; a 


[s1__WS KBD1_, www.qdzbwx.com vob 

mere U5750 = F-RT-SM 
re Aas FF14A-30C-R11DL-B-3 
=PP3V3_S4 TPAD am 
WS LEFT SHIFT KEY ,, 518S0752 




















= ,, PSOC_SCLK 
TPAD_5V:S4 , .PSOC_ MOST 
PLACE_NEAR=J5700.18:3MM »>7 22 SCLK 
220K L5700 , PSOC MISO 
1/288 FERR-120-OHM-1.5A Z2 MISO 
te =PP5V_S4 TPAD 1(YYY 2 


0402-LF , Z2 MOST 
=PSOC_ WAKE L 7 a7 TPAD_5V:S4 , PSOC F CS L 
PICKB L t rit 


1 7 
BUTTON DISABLE ; peti ee —— - 
Z2 HOST INTN ’ 


PLACE_NEAR=J5700.18:3MM 
WS LEFT SHIFT KEY : eer INTN 
WS LEFT OPTION KEY 








QO 
Q 








R5703' 








nite 
AXON CQ 
aI 
Gc 
Ry] 


ogni 
NKOFO 
Ur Oo, 






















































































WS _KBD15_ C 











6666464064666 50646644 






























































































































































6644466664646006464606646460666445664 O 



























































WS LEFT SHIFT KBD 
TP PSOC SCL WS _KBD4 7 . 
TP PSOC SDA WS KBD5 ia _ Wis LEPT. OPTION KBD 7 a WS LEFT OPTION KEY ., SMC Manual Reset & Isolation 


TP PSOC Pl 3 WS KBD6 ; : zs WS CONTROL KEY ., Left shige, option ¢ control keys combined with power butten cause SMC RES 
WS CONTROL KBD yer 4 : 
TP ISSP SCLK Pl 1 TP ISSP SDATA Pl 0 or Keys ANDed with MSP power to isolate when MSP is not powered. 
pull-up in uso10. 
ISSP SCLK/T2C SCL ISSP SDATA/I2C SDA OUT_ALL# SMC TPAD RST Lpoyp «0 wo: TBDi on OH dapat pin BESVASd (wymion ebeeey « 
R5701 Z2 CLKIN 


7» 9 USB TPAD P a A 2: USB TPP. 27. 


























































































































e(PP3V3_S3_PSOC) 








CAPS:EXT 


Q5736 
NTZD3152P 
SOT-563-HF 


Q 
Q 








749 USB TPAD N 





wf e 
wolfe 
LXOHO 


ognupw 
Our Oo, 








«7 =PP3V3_S4 TPAD ” 











BYPASS=U5701.22:19: CAPS:EXT| CAPS: EXT] CAPS:EXT 
B%dass2u8%01.22:1 


BipR88-05701.22:19:11 mm *R5730 *R5734 CAPS:EXB 


i CAP SOURCE 
39K g 20K CAPS:EX® MIN_LINE_WIDTH=0. 
1/20W i420 


V+ 
MIN_NECK_WIDTH=0. 
. MP Mr U5730 R5737 = > 
TPAD Buttons Disable 2201 2201 IM393ADGH 


| CAP VREF _L = SOP 
PLAGE THESE COMPONENTS CLOSE TO 78800 WS _KBD15 _C : 
THIS 'S§ THERES A PP3V42_G3H PULL UP ON MLB WS _KBD15 CAP » 


¢ CAP VREF_H CAP COMP H 


THE TPAD BUTTONS WILL BE DISABLE CAPS:EXT| CAPS:EXT| CAPS: EXT 
WHEN THE LID Is CLOSED R5731 R5735 
LID OPEN _urp_uc ~ 3.42v 10K c 10K 
1/20w 7 
ME 
2201 2201 











PIN NAME | CURRENT R_SNS | V_SNS 


TMP102 V+ 10UA 2.55 KOHM| 0.0255 
80UA 0.204 























3V3 LDO VDD 60MA OHM 0.6 
VOUT 60MA o OHM 0.012 




















PSOC VDD 8MA . OHM 0.012 
14MA 0.021 




















ZB Sa 22 28 





Bs 6 CAP SINK 
1/20W TINE _WIDTH=0. 
MF ly MINT NECK_WIDTH=0. 


40 39 ED SMC_LID 
18V BOOSTER VIN 4MA OHM 0.0188 


LID CLOSE __LID_LC < 0.50V 


























* CAPS :EXT 








BOM Options available to CSA 5 ee CAPS:EXT Q5738 
TPAD_5V:S4 Original implementation off PP5V_S4 spi . Cavs Lock LED Drive CRITICAL COMP L_ INV 116 | DMN3730UFB4 
TPAD_5V:LDO_S4 PP5V_SS LDO power in S4 only 0 FET Pp 05734 oe DENT OOGHI 3 

‘ 1 eens 
TPAD_5V:LDO_S5 PP5V_S5 LDO power AAV, as mas SSM3K15AMFVAPE 


Al 1 RC va lues are TBD / WS_KBD15_c CAP_COMP_H | CAP_COMP_L | 05736 | Q5738 LED Current VESM 


CHANNEL P-TYPE 12V 


5V TRACKPAD S4 FET TPAD_SV_FET: YES RDS (ON) 29 mohm @4.5V of none = 


CRITICAL off source i 


Q5720 LOADING 16 mA (EDP) on sink CAP COMP L 
SIA413DI 


2 =PP5V_S5 TPAD a 
=EESV $5 IPAP 






















































































 PIR5SV_S5SRS4 CUMULUS ,, 
TPAD_SV_FET: YES TPAD_5V_FET; VOLTAGE=5V 
Q5721 TPAD_5V_FET: YES MIN_NECK WIDTH=0.20MM SYNC_MASTER=D2_MLB_KEPLER SYNC_DATE=12/08/201 
C5722 MIN_LINE_WIDTH=0.50MM 
SSM3K15FV a 
0.0330F 


SOD-VESM-HE ar ie KEYBOARD/TRACKPAD (1 OF 2) 
W ae TPAD_5V_FET:YES DRAWING NUMBER 


TPAD_5V_FET: YES : Cc 5 7 2 3 <SCH_NUM> 
0.01UF C3, Apple Inc. 


AII\r <E4LABEL> 


QVCUMULUS SS) 
TPAD_5V_LDO:S5 TPAD_5V_FET:NO, TPAD_5V:S5 SEB oTVEQRO "BQN, GRUP-EDE SERTE.TS 7H Sosa 
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66 59 [ip _=Ps5vs4 EN _} 53 TPAD_5V_LDO:S4 TPAD_5V_FET: YES, TPAD_5V:S5 NOTICE OF PROPRIETARY PROPERTY: 
MI 
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=PP3V3_ SO TPAD 


*R5858 


470K 
5% 
1/16w 
MFILF 
2402 


4929 OUT} SMC _ SYS _ KBDLED 


Keyboard Backlight 


tect Keyboard backlight, SMC will 


tristate and read SMC. 


KEDLED: 


LOW, keyboard backlight present 


+ keyboard backlight not present 





PART NUMBER 


DESCRIPTION 


REFERENCE DES 


CRITICAL 


BOM OPTION 





13880811 











CAP, CER, 4. 7UF, 10%, 25V, X6S, 0603 





c5810,C5811 


CRITICAL 














XW5810 
SM 


=PP5V_ SO KBDLED 


PPVIN, SO 


DLED L 


152S1701 COMBO 
CRITICAL 


as 7 KBDLED_ CATHODE2 


CRITICAL 


J5815 
AAO7A-S010-VA1 





KBDLED CATHODE! , ,. 





PP KBD BOOST VOUT 


PP 


BD BOOST VOUT ; «4 





1 SMC_KBDLED PRESENT L 








Driver & Detection 




















516S0899 
Keyboard Backlight Connector 


371S0490 


CRITICAL 


L5850 
10UH-20%-1.4A-0.170HM 


YY \2 


KBDLED SW1 


D5850 


SOD-323 


ANE 


(995815 PIN 5 1s 





GROUNDED ON KEYBOARD BACKLIGHT FLEX 


PP KBD BOOST VOUT 3 as 





SMC _ SYS _ KBDLED 


, WIDT. -5_MM 
WIDT 225 MM 


VOLTAGE}5" 
OMIT_TABLE 


OMIT_TABLE_| 


+C58117 
4. 7UF 

















PSTO41H-CDH46D14-SMMTN-NECK-WIDTH. 


*R5810 
0 


5% 
1/16W 
MP-LF 

2402 








MIN LINE WIDTH=0 
SWITCH_NODE=TRUE 








PPVIN SO KBDL 
MIN_LINE WIDTH=0. 
MIN_-NECK_WIDTH=0- 
VOLTAGE=5V 


R5802 
0 





ED _C 
5_MM 


+C5851 











as GND_KBDLED_ AGND 








PVDC_KBDLED 





R5850° 








ag GND_ KBDLED_ AGND 





KBDLED_ EN 




















SMC 


SYS _KBDLED FILTER 


5_lpwmr 


vo 


PMEG4010BEA 


XW58509) 


iy 





























MIN_LINE WIDTH=0.5 MM 


MIN_NECK_WIDTH=0.2 MM 


VOLTAGE=30V 





PP _KBDBOOST_ XW 








2 


*R5871 





LINE WIDTH=0.5 


MIN. MM 
NOSTUFF MIN-NECK WIDTH=0:2 MM 


“C5870 


VOLTAGE=30V 








PART NUMBER 


DESCRIPTION 


REFERENCE DES CRITICAL 


BOM OPTION 











116S0004 





RES,MTL FILM, 1/16W,0,5,0402, SMD, LF 








R5852, R5853 CRITICAL 





KBDBKLT: PROD 











KBDLED_ OVP 








KBDLED_ RSET 


3 IRsET 











GND_KBDLED AGND 


I_LED= 


NOSTUFF 
1C5854 








KBDLER FPW 8 |ppw/prrectpwM 


KBDLED FSW 


KBDLED CATHODE] R 


KBDBKLT: ENG 


R5852 
10.2, KBDLED 


CATHODE1 





4 





804/RSET 


*R5855 





SEE SPE 


KBDLED COMB 





2 VOLTAGE=35V 


COMP 





1C5853 1 
Eo9a53 | a5asa 
T 23 5% 

2 E 1/16W 
MF-LF 
2402 
KBDLEDCOMP §RC 


HZ 4C5855 


FOR OTHERS— 9,,0082UF 
25V 
2 X7R 
402 








NOSTUFF 
*R5857 








CRITICAL 


FSW MIN_LINE WIDTH=0.3 MM 
MIN_-NECK_WIDTH=0.2 MM 


KBDLED CATHODE2_ R 


0.18 
1/l6w 
TE 
402 


MIN_LINE_WIDTH=0 
MIN_-NECK_WIDTH=0.2 
VOLTAGE=35V 


KBREAGE LENG 
, 10.2 


-3 MM 


MM 


2 KBDLED_ CATHODE2 














1 


XW5800 
SM 


} o2 


MIN_LINE WIDTH=0.3 MM 
MIN_-NECK_WIDTH=0.2 MM 
VOLTAGE=35V 
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MIN° LINE _WIDTH=0.2 MM 


MIN_NECK_WIDT :2 MM 


VOLTAGE=0V 








MIN_LINE WIDTH=0.3 MM 


0.1% 
1/l6w 
TE 
402 


MIN_-NECK_WIDTH=0:2 MM 
VOLTAGE=35V 


SYNC_MASTER=D2_MLB_KEPLER 


KEYBOARD / TRACKPAD 
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=PP3V3_ S3 SMS 
BYPASS=U5920.14:13:8 mm 





SMS 
C5922 =| sMs 


PLACE_SIDE=TOP 











VDD VDD_IO 


u5920 7 nt 
BYPASS=U5920.14:13:8 mm 


LIS331DLH o aa 


201 , 
LGA 2 











N i = 
RESERVED =12C_SMC_SMS_SDA 
“ CRITICAL 








SDO| ADDR_SELECT 
SDA/SDI/SDO SMC_SMS_ SDA _R 
SCL/SPCL4 SMC_SMS_SCL_R 





SMS INT L 
TP_SMS_INT2 




















7~ GND 








=12C_SMC_SMS_SCL 





338S0687 





PLACEMENT_NOTE=See schematic for orientation. 








SMS_ADDR_SELEC! 0x30 (Wr) /0x31 (Rd) 
SMS_ADDR_SELECT=1 Addr: 0x32 (Wr) /0x33 (Rd) 


Desired orientation when placed on top-side (view top): 


NOTE: SDA and SCL have internal ull-ups to VDD_IO. 
“NO oe 


Front of system 








Circle indicates pin 1 location when placed 
in correct orientation 


2 _=PP3V3_S3_GYRO 





GYRO 


+C5940 


2 


GYRO 


1¢5941 


GYRO 
C5943 


3Vv 


GYRO 


2 CERM-X5R 
0402-1 


(WRITE: OXDO READ: OXD1) 














GYRO wn} o 
ald a 








RES/VDDQ = VDD_IO 


U5940 


AP3GDL8B 
LGA 


cs PU = I2C 


338S0927 8KHZ =12C_SMC_GYRO_SCL 
ARE PUSH-PULL 








GYRO CS Slcs 
DRDY/ 
TINT2 





SCL_SPC I2Cc SMC GYRO SCL _R 
SDA_SDI_SDO I2C_SMC_GYRO_SDA_R 
DEN SDO_SAO 

CRITICAL 
INTL RESO 
PLLFILT RES1 
RES2 
RES3 


IRQ _GYRO_INT2_L 
GYRO_SYNC 

















IRQ GYRO _INT1_L 





=12C_SMC_GYRO_SDA 




















PLLFILT GYRO ¢ 








2 6.3 
CERM-X5R 
402 

PLLFILT_GYRO1 GYRO 


*R5945 


10K 
$ 2/200 
MF 


2201 








SYNC_MASTER=J5_MLB 


SYNC_DATE=07/29/201 
DIGITAL ACCELEROMETER & GYRO 
“SCH _NUM>|D_ 
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DUAL I/O MODE (MODE 0 & 3) SUPPORTED 


High Speed CLK Frequency - 50MHz for fast read dual I/O 
2 =PP3V3_SUS_ROM 











SPI_MLB CLK SI/SIOO SPI_MLB_MOSI 
SST25VF064C 
OMIT_TABLE 

SO/SOI1 SPI_MLB MISO 








SPI MLB CS 1g cE* 











SPI_WP_L 3Q we* 








CID SPIROM_USE_MLB 7 QRST*/HOLD* 








NOTE: If HOLD* is asserted VSS _THRM_ PAD 
a 





ROM will ignore SPI cycles. 











SYNC_MASTER=J13_MLB SYNC_DATE=01/20/2014 
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www.qdzbwx.com 
AUDIO CODEC 


APPLE P/N 353S2355 


L6201 U6201 CONSUMES 40MA MAX. FROM 1.5V RAIL 
FERR-22-OHM-1A-0.065-OHM PP5V_AUDIO_HPAMP 





[tp —=221V5_s0_aupro 











PP4V5_AUDIO_ANALOG 








CRITICAL CRITICAL 











55 54.52 51 GND_AUDIO_CODEC 














CRITICAL CRITICAL  0805-LLP-1 ba © io 
ss s =PP3V3_SO_AUDIO 


[INDE 4V5_AUDIO ANALOG 2 i] ee sans nal GND_AUDIO_CODEC 


MIN_}INE_WIDTH-0.20 VD VA_REF VA_HP VA GND AUDIO CODEC 
MN WB EAISP BAe * IWBIAS_DAC 
MIN_LINE_WIDTH=0.20"M 


R6252 és : 2 Wa Bape Rescate HPOUT_L| MIN LINE wIpti MIN NECK WIDTH=0.1MM. AUD_HP_PORT_L 
0 a 


2 HPOUT_R MIN LINE wrote MIN NECK wrpTH=0 ius AUD_HP_ PORT R 
‘CD ——— A/\\* CS4206 EN vup_rrutr- U6201 


MIN_LINE_WIDTH=0-200M 
MINUNECK_WIDTH=0 | 15MM Seen 6B soHPREF MIN LINE wrnrH=0 30mm MIN eck wroTu=o 20m AUD_HP PORT REF 


587 [iy>-AUD_DMIC_SDAL IGPIOO/DMIC_SDA1 LINEOUT_L1+ AUD_LOL 
SPKRCONN_L_ID_R 













































































SPO Ce ohne LINEOUT_L1-}_34 AUD_LO1 378 LFT SUBWOOFER AMP. SIG. SOURCE 
SPKRCONN R_ID SPKRCONN RID R IGPIO2 = LINEOUT_R1+}_36 AUD_LO1 


RT. SUBWOOFER AMP. SIG. SOURCE 
= Coy AUD_GPIO_3 IGPIO3 LINEOUT_R1- AUD_LO1 

















1/1ew 
MP-LE 
402 ss [IN AUD SENSE 








SENSE_A LINEOUT_L2+ AUD 








MIN_LINE_W2 SIG. SOURCE 


= Z CS4206 FLYP LINEOUT_L2— AUD 
GPIO3 = SPKR AMP SHDN CONTROL E 2 


=PP3V3_ SO AUDIO DIG MIN_NECK. ; CS4206 FLYC LINEOUT_R2+ AUD 3 
’ Seas 4 a ‘ SIG. SOURCE 
REDISSL EBELICAL LINEOUT_R2- AUD - 
Cc 43 
UF 
































C6216 + C6226 
nue 7 an MICBIAS TP_AUD_ CODEC _MICBIAS 
tov MIN_LINe_WIbTH~0. 20M 

MIN_NECK_WIDTH=0. 15MM 

CRITICAL MIN_LINE_WIDTH=0. 20MM 


MIN_NECK_WIDTH=0. 15MM 

















XSR 
402-1 























CS4206_ FLYN 
MIN_LINE_WIDTH=0. 20MM CS4206_ VCOM 
MIN_NECK_WIDTH=0.15MM 

















BIT CLK LINEIN_L+ NO_TEST=TRUE NC AUD LI PL 
BITCLK 

LINEIN_C- NO_TEST=TRUF NC_AUD LI _REF 

LINEIN_R+ NO_TEST=TRUE NC_AUD_LI_P_R 











SYNC 








SYNC 











75 AUD_SDI_R SDI MICIN_L+ AUD_MIC_INL_P Tr] 24 7 
<< EXT MIC CODEC 

5 |sDo MICIN_L— AUD_MIC_INL_N ry 8 
MICIN_R+ 
MICIN_R- 














11 QRESET* 




















TP_AUD_MIC_INRP 





LAUD SPDIF IN SPDIF_IN 
ra 
AUD_SPDIF_OUT SPDIF_OUT VREF+_ADC 





CS4206_VREF_ADC 


MIN_LINE_WIDTH=0. 20MM TP_AUD_MIC_INRN 
MIN_NECK_WIDTH=0.15MM 














DMIC_SCL| 








AUD_DMIC_CLK 











DGND_THRM_ PAD 

















TANT-POLY 
0805-LLP-1 








MIN_LINE_WIDTH=0. SMM 
55 54 52 51 GND AUDIO CODEC MINONECK WIDTH=0 15MM 


VOLTAGE=0V 














4.5V POWER SUPPLY FOR CODEC NOTES ON CODEC I/O 


DIFF FSINPUT= 2.45VRMS 
APPLE P/N 35382456 SE FSINPUT= 1.22VRMS 
DAC1 FSOUTPUT= 1.34VRMS 
ee5ne cea DAC2/3 FSOUTPUTDIFF= 2.67VRMS 


Dl: PLACE XW6201 NEAR 5V SOURCE yy ens pee een atenaen eee 


as PP5V_AUDIO_HPAMP 














MIN_LINE “2 MIN_LINE_WIDTH=0.20MM 
XW6201 FERR-22-OHM_1A—0.065-OHM MINCNECK_W : U6200 MININE TH=0. 15MM 
: VoLTAGES5v Soojas VoLTAGE=4-5V 


ry =PP5V_SO_ AUDIO 1 2 PP5v_S0O_ AUDIO xw AV5_REG_IN 6 IN SON PP4vV5_AUDIO_ ANALOG 


MIN_NECK_WIDTH=0. 20MM CRITICAL 


VOLTAGE=5V 
A4V5_REG_EN NR/FB 














{OUT 22 54 55 














54 518 =PP3V3_S0 AUDIO DIG 
o> “Al: 








GND 





CRITICAL CRITICAL 





SYNC_MASTER=D1, AUDIO SYNC _ DATE=06/06/2014 





xW6200 


2 Tos 29 AUDIO: CODEC/REGULATOR 


PVR ONE MB NINN 


<SCH_NUM>|D- 
+ + GND_AUDIO_CODEC si s2 Apple inc. 
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PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5 
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ZOBEL NETWORK & 1ST ORDER DAC FILTER PLACEHOLDER 


e451 PTD AUD HP PORT L 





CRITICAL 


2| 'R6302 


AUD_HP_ZOBEL _L 
MEN-WEUR_WEBTH=6 : 26MM 





R6300°* 
39 


8 








ss 54.51 [ND GND_AuDIO_copEc 


*R6312 


AUD_HP_ZOBEL_R 


MIN_LINE_WIDTH=0. 30MM 
MIN_NEC DTH=0:20MM 











AUD_HP_PORT_R 





SYNC_MASTER=D1_AUDIO SYNC_DATE=06/06/2014 
AUDIO: HEADPHONE FILTER 
C3 Ane tes <SCH_NUM>]D 
" = 
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4X MONO SPEAKER AMPLIFIERS 


GAIN 


1ST ORDER FC 


(MAX98300 & 
35382888 & 35382958 

= +3 DB 

(L&R) = NOM 569 HZ 


ORDER FC (SUB) = NOM 9 HZ 


SSM2375) 


CRITICAL 


L6610 
FERR-1000-OHM 


p10? 1 


53 9 BPSV_SO_AUDTO_AMP_L 





CRITICAL 


NO_TEST 


AUD SPKRAMP TIN P 


C6613 
0.010F 


CRITICAL 


C6612 


470F 


6.3V 








L6611 
FERR-1000-OHI 


(YY Y. 








CRITICAL 


c6614 


No_TEST=TRUE 
Alp SPKRAMP TIN ON 








aaa 
CRITICAL 








No_TEST=TRUE 
SPKRAMP LIN Pp 











SPKRAMP_LIN 





PVDD 


U6610 


MAX98300 
WLE 
ouT+_= 


PLACE_NEAR=U6610.A1:5.1MM 
C6611 


0.10F 
1 





CKPLUS_WAIVE=ndifpr_badtezm 


SPKRCONN_L. 








ouT-_% 


CKPLUS_WAIVE=pdi fpr_badterm 


NO_TEST=TRUE 





53 AUD_SPKRAMP_SHUTDOWN_L 


c3 





SPKR_L_GAIN 








L6601 
FERR-1000-OHM 


Veugat 


e402 


SPKRCONN_L_OUT_P 
N_NECK_WIDTH=0.10 MM 





R6610 
100K 


a 














CRITICAL 








2 9 PPSV SO AUDIO AMP R 





CRITICAL 


L6620 
RR-1000-O8M 


CRITICAL 
C6623 
0.010F 


PLACE_NEAR=U6620.A1:5.1MM 


0805-LLP 
CRITICAL 


lp _sPKRAMP BIN P 








PVDD 


U6620 ONN_R_OUT_P 


E_WIDTH=0.40 Mi 
MAX98300 1 
WLP 





CRITICAL 
C6624 
0.010F 


in 78 


SPKRAMP RIN 
TEST=TRUE 


L6621 
FERR-1000-OHM 








NO_TEST=TRUE 
SPKRAMP RIN P 











SPKRCONN_R_OUT 
OuUTH MIN_LINE_WIDTH 
lp _SPKRAMP RIN N 


ouT-_ ct - 














10 me 





CRITICAL 








AUD_SPKRAMP_SHUTDOWN_L 








NOSTUFF. 
R6601 


100K 
SV_S0_ AUDIO gyP_R 


CRITICAL 
L6630 
FERR-1000-OHM 


Naaee 


pn pp 


CRITICAL 
C6633 


Up _SPKRAMP RSUBIN Pp 


NO_TEST=TRUE 


RSURIN P 





CRITICAL 


L6631 
R-1000-08M 


CRITICAL 
C6634 
0.220F 


Up SPKRAMP RSUeIN N 


2 psu 








CRITICAL 
ce635 





47UF 








Lg 


CRITICAL 
C6632 


47UF 

















CRITICAL 


L6640 
FERR-1000-OHM 


up 


CRITICAL 
C6643 
0.22UF 
NO_TEST=TRUE Ik 
ip SPKRAMP_1SURIN Pp 


NO_TEST=TRUE 


SPKRAMP_SHUTDOWN_L 








VDD 
u6e630 


SSM2375 


* C6631 
— 0.10F 


PLACE_NEAR=U6631 


0.C2:5.1MM 


SPKRCONN, 


SR_OUT_P 















































PPSV_SQgAUDIO AMP L 





WIDTH=0.10 m4 


ONN_SR_OUT_N 











CRITICAL 


L6641 
00-OHM 


CRITICAL 
c6644 
0.22UF 
NO_TEST=TRUE 
Up SPKRAMP TSUeTN 


LSuBIN P 


TEST=TRUE 
LSUBINN 





1, CRITICAL 
cee45 
 47UF 


1, CRITICAL 
" C6642 








47UE 


“| cerrrcar 














SPKRAMP 








SHUTDOWN_L. 





VDD 


ue6e40 
$SM2375 


CKPLUS_WAIVE=ndi| 


PLACE_NEAR=U6640.C2:5.1MM 
* C6641 
— 0.10F 
[— 1 
Lev 


Ifpr_badterm 


WIDTH=0.10 NH 


SPKRCONN SL OUT WN 








CKPLUS_WAIVE=pdi 


Epr_badterm 





TP_SWL_GAIN 





























SPKRCONN, 


SL_ouT_P 





AUDIO 
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PP4V5_ AUDIO ANALOG 


=PP3V3_SO AUDIO DIG entesene, PORT B LEFT(HEADSET MIC) AUDIO JACK: HP CONNECTOR WITH MIKEY & CHS 








HP=80HZ, LP=10.63KHZ 


R6762* 20%. 


I2C PULLUPS ON SOUTHBRIDGE PAGE 10K 2 aoe 
1/288 ch Ra MIKEY 1A 
R6757 ME APN: 35382640 
201 
33 2 MIKEY ADDRESS: WRITE=72H, READ=73H 
és =I2C MIKEY SCL 1 2 ; " 
“o> NWN 





L6754 MIN_LINE_WIDTH=0. 20MM 
q FERR-22-OHM-1A-0.065-OHM MIN_NECK_WIDTH=0. 15MM 


oe ‘a =PP3V42_ G3H AUDIO PP 3V42 GH3_ AUDTO_LC 
2D =I12C MIKEY1 AVDD a= . 


U6751 
CD3282A1 
WCSP 


ss AUDIO SCL c3 |sch wmrcptasCLHS MIC BIAS _| CRITICAL 
L6701 
ss AUDIO SDA B3 |spa peTect,_ 21 HS SW DET 2 + C6754 FERR-33-OHM-0.8A-0.09-OHM 


I2c INT L D3 rwr~ sypass_ DL HG RX BP — 208 us Hs mic ifYYY 2 7 AUD_CONN_MIC 









































NO_XNET_CONNECTION=TRUE 


IPHS SWITCH EN A3_|ENABLE 
R6754* 
1K 








HS HDET Al _|HpET ss 5452 51 GND AUDIO ¢ 





NOSTUFF 


B2 : 
R6761 es a us_ Hs GND 1 (YY Y \_2_,AUD_ CONN SLEEVE XW 
ATK 1C6756 TN_LINE_WIDTH=0 . 4MM MIN_LINE_WIDTH=O.4MM 
PORTA DET ANN 2 | O.01UF IN_NECK_WIDTH=0 | 06MM MIN_NECK_WIDTH=0.2MM 
5% 
































T— 10% VDD 


10V 
> eases U6750 
TS3A8235YFP 
WCSP 
D4 RAMEE TE TTCAL 
CHS CLAM 
NO_XNET_CONNECT ION=TRUE XN: CONNECTION=TRUE 
R6751 R675 3 ba 
% 1K a ~2K . c4 
2M 
B4 





















































- LANA? CHS CI, 
C6752 1/20W ix 2¢ 

0.1UF 201 201 201 sss) « =PP3V3_SO AUDIO DIG APN:510S0009 
os) @ORAUD MIC INL Pt |[2 sHS MIC HT RC 2 4 2 HS MIC HI ba ens 


5% HS MIC LO Di AUD _SPDIF_ OUT JACK J6701 
10% CRITICAL 2 CRITICAL - rm 51138-0274 


Sex  R6756* Me F-ST-SM 
Te » (ID AUDIO ScB3 AUD_TIPDET_INV 22 


88 é Oy > 10v “*@ED>-AUDIO SDA4 = 
2 = = 
o301*’* em 6 o201,, ‘ 51 GND AUDIO -_ 
7 AUD MIC INL N 2 LO Bc 2 7 CRITICAL 
8 51 UT} 1 + AN/INI\y L67 ) 4 
120-OHM-25%-1.3A 

251 ED AUD _HP_ PORT BL 2, AUD CONN _HP_ LEFT 

» AUD HP PORT REF § 42 id MIN_LINE _WIDTH=0. 3MM MIN- DINE _WIDTH=0. 3M 


MIN_NECK 1 MIN_NECK_WIDTH=0.1MM 


































































































NO_XNET_CONNECTIONS#=T: 
R6760' PLACE_NEAR=U6750.D1:5.1MM 
NO_XNET_CONNECTION=TRUE 

















CRITICAL 














QUT-QF-BAND ME L6703 
HEADSETS ; <n ENERO EONS FERR-33-OHM-0 .8A-0.09-OHM 


NOSTUFF CH HS MIC 1 (YYY) 2 7? AUD_CONN_SLEEVE 









































GND_AUDTIO 








CRITICAL 
L6705 
120-OHM-25%-1.3A 


ss pory__AUD_HP PORT R i1(YYY)\_2_,AuD_ CONN _HP_ RIGHT 
MIN_LINE_WIDTH=0 . 3MM MIN_LINE_WIDTH=0 . 3MM 
MIN_NECK_WIDTH=0.1MM 0402 MIN_NECK_WIDTH=0 . 1MM 


I2C ADDR 
CRITICAL 
L6706 
FERR-470-OHM 


MIKEY 
CHS °s UD AUD _TYPEDET ifYYY)\2_,AupD CONN TYPEDET 
0201 


CHS 




















MIKEY 








AUDIO: JACK 
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CODEC OUTPUT SIGNAL PATHS 


SPEAKER CONNECTOR 


HP=80HZ 


FUNCTION VOLUME, CONVERTER PIN COMPLEX MUTE CONTROL DET ASSIGNMENT 
APN: 518S0627 


oxo2 (2) oxaz (2) 0x08 (9,A) oxo8 (B) 


2-MIC CONNECTOR 


oxoa (4) oxo4 KOR (11) 


0x03 (3) oxo: KOA (10) 


MIN_LINE. 
R6885 voutTAGE=3-3V CRITICAL 
ANA. CON_DMIC_PWR J6802 


78171-6006 
M-RT-SM 


IDTH=0.40MM 
H=0/15MM 


SPDIF OUT N/A oxos oxio (16) 








CODEC INPUT SIGNAL PATHS 55 s1 2 =PP3V3_ SO AUDTO 


CRITICAL 
J6801 
FF14A-6C-R11DL-B-3H 2 7 PED-SPKRCONN L OUT P 
ee / EID-SPKRCONN L OUT N 
: Go} _SPKRCONN L_ID 


' [> SPKRCONN_ SL OUT P 
' LD SPKRCONN SL OUT N 


; 


FUNCTION PIN COMPLEX DET ASSIGNMENT 





DMIc 1 oxos OXOE (D,B) 








oxas x12 (12,c) oxoc (12,c) 


s. 7 (7p AUD DMIC_SDAL 





oxo? OxOF (15) N/A 








xD (13,V22,B, LEFT) y MIKEY 

















006040 


SYSTEM INT AND GPIO LINES 




















FUNCTION 





6466600 


1 











1 CON _DMIC_CLK CRITICAL 


J6803 


78171-6006 
M-RT-SM 





2. QT} AUD_DMIC CLK 


Z 
Q 
, 








PORT B DETECT (SPDIF DELEGATE) PORT A DETECT (HEADPHONES) 





55 51 AUD SENSE A CD SPKRCONN R_ OUT P 
SPKRCONN_ R_ OUT N 


SPKRCONN_ R_ID 











' <u} 





SPKRCONN_ SR_ OUT P 
' [ID SPKRCONN_ SR_ OUT _N 





=PP5V_S4 AUDIO 














4 AUD PORTA DET Ls, 


Q6897 


SSM6N15AFE 
SOT563 


AUD PORTB DET L x 








SPEAKERID 
R6810* 


SPEAKERID 





Q6897 
SSM6N15AFE 
SOT563 


























5 sss? EID SPKRCONN L_[D 





AUD_OUTJACK_IN 








R6812 








> » 
PP4V5_AUDIO_ANALOG 


*R6801 
150K 


1% 

1/20W 

MF 
2201 


PORT C DETECT (SPEAKER MISMATCH) 





ss sa s2 si GND AUDIO CODEC SPEAKER SPEAKERID 





551 Gon AUD _ SENSE A 








SPEAKERID 


R6816 
1; LOOK, 





SPEAKERI 
R6894' 











AUD TYPEDET 





an * 








R6803 se 


=PP5V_S4 AUDIO 
ss sa 1 PP4VS5 AUDIO AW 1 AUD TYPEDET OD INV PP4v5 AUDIO ANA}OG 











51 54 55 





SPEAKER 





* ne _AUD_ PORTC DET L 


AUD PORIC DEI ly 


PLACE_NEAR=06800.4:5.1MM 


it SPEAKERID 


Q6896 


SSM6N15AFE 
SOT563 











AUD _TYPEDET OD IN] => 








BRESEERL? 
U6800 





eee SPEAKERID 
MCP6541T L6g02 
y FERR-1000-OHM R6820 
c70-5 33 
1 mgpesya our: (VYY V2 SPKR MATCH DRV RL\ Aq 2 
0402 5% 
1/16W 
MF-LF 
402 





MCP6514 POS 3 














GND_ AUDIO CODEC, 
=PP3V3_ SO AUDTO ° 








SPKR_ MATCH DRV 








MCP6514 NEG 4]_ 








AUD _ IP PERIPHERAL DET UD » 





AUDIO 
SPEAKERI 








EXTRACTION NOTIFICATION 





ss, GND AUDIO CODEC | 


58 54 


AUD _ OUTJACK INSERT 





AUD TIRDET FET1 . 








APN:37680613 e 


06803 


SSM6N15AFE 
SOT563 





Q6803 SPEAKERID 
SSM6N15AFE 
SOT563 


AUDIO CONNECTOR DETECT STATES 














NOTHING HEADPHONE 


AUD_J1_TYPEDET_R 

















AUD_J1_TIPDET_R 


CRITICAL 





AUD_TIPDET_INV AUD_OUTJACK_INSERT_L 








AUP TIPDET INV R 





AUD_SENSE_A 20K/2.67K RDIV 39.2K/2.67K RDIV 


L6801 
R-33-OHM-0.8A-0.09-OHM 


1(YYY)\ 2auD, TIPDET 


0201 





ET2 





ASTER=D1_AUDIO 


AUDIO: JACK TRANSLATORS 
« Apple Inc. ase Es D 
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Alternate Parts 





PART NUMBER | ALTERNATE FOR 


PART NUMBER 


BOM OPTION REF DES | COMMENTS: 

















35383452) 35381286 U6800 


Q6800 


MAXIM ALT TO MICROCHIP 














s1 GND_ AUDIO CODHC 


NOM R6892-C6860 FC = 106Hz 








SSM6N15FE Vth = 0.8V to 1.5V 376S0975) 376S1081 TOSHIBA ALT TQ@ DIODES NOTICE OF PROPRIETARY PROPERTY: 


SSM6N15FE IGSS = +/-1uA 
FLEX-SIDE RPULLDOWN = 100k (TB 49.9k in REV 3) 
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CRITICAL 


F6905 
6AMP-32V-0.00950HM 
1 2 


ae =PP18V5_DCIN_CONN 
e 8 


=PP3VA2_ G3H ONEWIREPROT 


MagSafe DC Power Jack 








1 C6908 





+ PP18V5_DCIN FUSE CRITICAL : and u6901 
= + ; 
HEN-NECKWTDEH=0 : Oth iesor 2 www.qdzbwx.com 


VOLTAGE=18 . 5V 











TC7SZO8FEAPE 5 
SOT665 











CN] 22 0 

















NO STUFF 








SMC_BC_ACOK_VCE » =PP18V5_ DCIN, ISOL 








99999999 


BLEEDER 
CRITICAL 


D6920 
SBRO330CW 
SOT-323 














c6900 








i 


VCC 


51880543 ; U6900 “1 


| 
MAX9940 
SC70-5 3_DGIN_ ISOL BLEEDER_P 


| ADAPTER SENSE ber ial SYS ONEWIRE gay »» MINCNECKCWIDTEi=0 | 30MM 
CRITICAL 






































Neen v *R6912 Input impedance of 68K meets 
1-Wire OverVoltage Protection BLEEDER 68K sparkitecture requirements 
nd wi 2 & 1 1/20w for both MPM4 and MPMS5. 
: en R6930 Me 


1K 06910 


5% 
below BLEEDER SI5419DU 


2402 Q6920 POWERPAK 
DCIN ISOL BLEEDER_ R 
MIN _LINE_WIDTH=0 . 6MM * 2034 O7R 
MIN_NECK_WIDTH=0 : 20MM BLEEDER 1R6910 ; ; ; 

100K When input voltage is 2V the FET will be off 
Q6930 a ae blocking the leakage path and 22.1K can be 
ON7002 ME properly detected. 
SOT23-HF1 DCIN ISOL BLEEDER_ NG : ri 2 
MIN_LINE WIDTH=0.6MM x When input voltage is at 16V+, FET will 


c =0:20 
MIN_-NECK WIDTH: MM BLEEDER conduct and power charger and 3.42V reg 








2201 
























































DCIN ISOL GATE 


PLACE COMPONENTS NEAR BATTERY CONNECTOR AREA D6910 


6.8V Zener GDZT2R6.8 
e PPVBAT G3H 1 GDZ-0201 











1» SYSDET 3 4 


nm 








OMIT 


998-4777 


CRITICAL 
J6950 PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
INTERPOSER-D1-TOP eda 
COMBO-SM 47 PP18V5 DCIN conn R D6905 13880811 CAP, CER, 4. 7UF, 10%, 25V, X6S, 0603 C6990, C6991,C6992 CRITICAL 


ma x2 UAE Mite 0:2b"in SPRQS ROW 

O a VOLTAGE=18.5V. a _ 

A2 E3 4 iN, =PP3V42_G3H REG 

© EB | 3.425V "G3Hot" Supply 

OAS a5 PPVIN_G3H P3V42G3H . 

LOA4 ry MIN_LINE_WIDTH=0.4 mm s needs to guarantee 3.31V delivered to smc 

=PPBUS G3H PPBUS G3H R MONPRECKWIRTH=0.2 mm 
MIN_LINE_WIDTH=0.6_mm VOLTAGESI BDV. e P3V42G3H BOOST 
MIN_NECK _WIDTH=0.25 mm 


VOLTAGE=T8 . 5V OMIT_TABLE OMIT_TABLE OMIT_TABLE NO_TEST=TRUE 


C6992 1} C69911! Cé69901 a 2 
4.7UF 4.7UE 4.7UF — VIN BOOST 


v v vo] U6990 
XSR-CERM 2 LT3470AED 





0 
am 
x 2 
= 


oun 





























































































































— =SMBUS BATT SCL ED ” 





DEN 


P3V42G3H_ SW > 
SHDN* Bi HIN-GINE WIDTR=0- Vout = 3.425v 
‘ CRITICAL ae : 



































100MA MAX OUTPUT 





— 
<Ra>| (Switcher limit) 
R6995' 

C6995 348K 
1/20W 

MF 
2015 



































Q 








Te 
Q 














P3V42G3H FB 





: 
CRITICAL <Rb>| 


D6950 R6996" 


oq 


area Fi 200K 
Sc-75 Z N 


13 
1/20W 
MP 
2015 
SH6950 
-00D2.7ID-1.8H ‘¢ 


2 








N 
OXKONN, 





















































1,.25V * (1 + Ra. / Rb) 























(SHO962) is Neoconix stiffener, 860-1533 
(SHO961) is Neoconix tall locator pin. 860-1530 








(SHO960) is Neoconix short clocking pin. 860-1529 
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Reverse-Current Protection 

PPDCIN G3H DRAINS NOSTUFF 

eae eee aie 

VOLTAGE=18 . 5V 7 R7092 MIN_NECK WIDTH=0. Erp Lot6 spec R7090 

5 MIN_LINE_WIDTH=0 (P5V1_Btas) 1 o 2 CHGR_ DCIN 

s» CHGR DCIN D Ri 2 P5Vj_ VIN P5V1_ BOOST = NINN; = 
MV MF-LF 5% 402 
M 1/16w 

















| | MIN_NECK WIDTH=0.25 DIDT=TRUE 
Inrush Limiter 0603 MINTLINE_WIDTH=OMB “bay +, 402 NO_TEST=TRUE 


C70901 
tos —— CRITICAL R7091 
NCNCNC 35 L7095 1 2. PP5V1 CHGR_VDDP ., 


FROM ADAPTER x ‘ 
fof ae Gas p-20%-0 . 39R-0. 4350RM wroru=0. MF-LES% 402 
TI 





























=PPDCIN S5 CHGR = OMIT_TABLE Sanus DEM a P5V1_ sw LLTY Y >) 2 MINLINE_WIDTH=0- 716w 


PPDCIN G3H INRUSH =O5 ‘o—+ 
MIN_LINE_WIDTH=0.1 mm Bras MINCNECK-WIDTH-O | 35mm DP418C-SM LCRITICAL 
MIN NECK WIDTH=0-1 mm CRITICA E E 


Q7080 VOLTAGE=18. 5 NC P5V1_BIAS T 
ERT 95? 


R085 IRF 9395TRPBF 
4A DIRECTFET-MC 7095 681K 


1% 
ugcie 7 —— 22PF 1/260 
#2 by a 
‘ERM 2 
CHGR_AGATE DIV Spee CHGR SGATE DIY Ot 
3 mm 


MINCNECEWIDTH-O 3 te NECKOWIDTH=0 3 mm P5V1 FB 4 
=PPDCIN S5 R7086" *R7081 <Rb>| 
332K 62K R709 6" 
1% 5% 

CRITICAL igrew igtew 200K 
D7005 4025 2402 1/20 
SBRO330CW (CHGR_AGATE) Vout = 1.25V * (1 + Ra / Rb) 201 
1} R7005 (CHGR_SGATE) 

20 






























































Q 





























nite 


1LOOMA MAX OUTPUT 
(Switcher limit) 











AXNEO 



























































: R7021 
s CHGR DCIN DR 1AAq,2 Oo 


























SRLTICAL PART NUMBER DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 














ACIN pin threshold is 3.2V, +/- 50mvV Bob Fiea 1 CHGR CST RP 
at 13.55V 402 13880811 1 CAP, CER, 4. 7UF, 10%, 25V, X68, 0603 c7090 CRITICAL 




















Divider sets ACIN threshold 





CHGR CST RN MF NOTE: C7080 is the same APN, but NOSTUFFed per <rdar://problem/11815538>. 





Input impedance of ~90K meets 


. . 30mA load 
sparkitecture requirements ener as 


PP5V1_CHGR_ VDD PPDCIN G3H CHGR 
Be  MIN_LINE_WIDTH=0.6 + + ¢ + + 


=e 4.7 
=PP3V42_ G3H CHGR MINCNECK-WIDTH-O 15 mm . PP5V1_CHGR VDDP MIN-CNECK-WIDTH=0 13 mm CRITICAL CRITICAL CRITICAL 


=5.1 AAA, =0.2 =18.5 
vORrE aE Vv Be MINCNECRCWIDTH=0 19 fm | _GONNECTION=T: 40 rere A LCTO3 1. 1C7035 |: C7036 
VOLTAGE=5.1V 2 = = 1.0UF 


1 1 : = _ 3 
NO STUFF ae 5 One 83 ¥ 8d¥y—rant 
o S 5: CASE-D2-SM 















































nm 


LACE_NEAR=C7036.1:3mm 























PLACE_NEAR=070 

















Q Sager po 
7 





VDD VDDP 


l\vustCRITICAL pciIn eg CHGR DCIN - _ 
SMC_RESET L 1 CHGR_ RST _L sMB_RST_N Max Current 8.5A 
CD iia sy CHGR_SGATE 


= SGATE . 7 
=SMBUS CHGR SCL SCL U7000 care CHGR AGATE CRITICAL (L7030 limit) 


=SMBUS_ CHGR_SDA SDA TOFN  “o5rp| 28 | CHGR CSI P Q7030 £ = 400 kHz 


CHGR_VFRQ VERO ; 
4 CHGR_CSI_N PLACE_NEAR=U7000.25:2mm 
CHGR_ CELL CELL Coan MIN_LINE_WIDTH=0. RUKO3PODPA CRITICAL CRITICAL 


Float CELL for 1S B00T| CHGR BOOT  Mg¥ NECK AMADIS S - 1 eee L7030 
CHGR_ACIN MIN_LINE F 4.7UH-20%-8.5A-18.3MOHM es 


UGATE CHGR UGATE CPST85  MINncNECKS 
CHGR_ICOMP PHASE Seno Ppt PReO Cs nk” CHGR PARSE LA YYY 12 =PPBUS G3H 


ITCH_NODE=TRUE 
CHGR_VCOMP. = =TRUE PIME103T-4R7MS 
LGATE CHGR LGATE MIN-RPSE-WtBTH=a- DTSTRUE, 
VNEG 
CSO_P BGATE CHGR_BGATE 
20V/V AMON| CHGR_AMON 


CHGR_BMON 
36V/V BMON| CHER ACO PPVBAT _G3H CHGR_ REG 
(on ACOK| MIN_LINE WIDTH=0.6 mm CRITICAL 








ys) 
~ 
























































TO SYSTEM 




























































































MIN-NECK_WIDTH=0:2 mm 
é VOLTAGE=12. 6V 
ou 


Q] 35382929 











CHGR_VCOMP 














wO 

Wy 

BECO 

om<er 

NT" Oo 
jo} 


° 
yO 
Rik 

ex} 


Tov 
BOLY-TANT 
CRITICAL CASE-D2E-SM 











CRITICAL 
Q7055 


R7042 : SI7137DP 
33 i Bs TO/FROM BATTERY 


XW7000 1 PPVBAT _G3H CHG 
SM MIN_LINE_WIDTH=0.6 

MIN_NECK_ WIDTH=0.2 

VOLTAGE=12.6V Cc ay 





wolfe 
BAU 
SQ0s0 
nas 



































PPVBAT _G3H CONN , ;,. 











nm 








VOLTAGE=12. 6V 





























nce] 1 oy 
s 


ound 

















(CHGR_CSO_P) R7051 2.2 LAA \,2-«22, CHR CSO R P 


Se I7lOWME-LF 40 


(CHGR_CSO_N) R7052_ 9 LAA A222 CHGR CSO_R N 


oe I7TOWME—LF 40 
































(PPVBAT_G3H_CHGR_R) (PPVRAT_G3H_CHGR_R) 
(CHGR_BGATE) 



































C70 
0.001 








X7R-C. 
0 























GND _CHGR_AGND 
MIN_LINE_WIDTH=0.2 mm 
MIN-NECK WIDTH=0.2 mm 
VOLTAGE=0V 








SYNC_MASTER=MASTER SYNC_DATE=MASTEH 
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system Agent Power Supply 





PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





138S0812 CAP, CER, 1UF, 10%, 35V,X6S, 0402,MURATA ce7121 CRITICAL 


























=PPVIN SO VCCSASO 
=PP5V_SO VCCSASO 











VCCSASO_ BOOT RC + + 
CRITICAL [MIN-LINE WIDTH=0.3 mm CRITICAL, “OMDTITABLE 
MIN_NECK_WIDTH=0.2 mm 


R71L01 DIDE-TRUE C71201}, C7121: 























1 POLY-TANY 
R713 9 oS CASE-D2E-SM 


PP5V_SO_VCCSASO wee PLACE_NEAR=Q7100.2: 1mm 
MIN_LINE_WIDTH=0.6 mm MF-LF 











MIN-NECK_WIDTH=0 : 2 402 = 
VOLTAGE=5V aia 2 376S0944 


CRITICAL 


PNCG VCCSASO_VBST Q7100 
U7100 MINCNECRWIDTH=O:2 fun RJKO222DNS 
ISL95875 pee ere HWSON CRITICAL 

UTOFN VCCSASO_DRVH 
=PVCCSA_EN 15] en Q BOOT MIN_LINE WIDTH=0.6 mf CRITICAL 
MIN_NECK_WIDTH=0.2 mf Liv 1 0 0 


CRITICAL GATS_NODE-IRUE 2 = 
CPU _VCCSASENSE DIV 1%/rp UGATE| DIDISTRUE 1, 0UH-7A aw =PPVCCSA SO REG 


VCCSASO_SREF 7 PHASE VCCSASO LL 1 (YYY) 2 PPVCCSA SO REG R 
NO_TEST=TRUE Min_LINE WIDTHS. § PIMBO53T-SM MINDING WIDTHS3.8 mm 6A Max Output 
VCCSASO VO vo LGATE SWITCH_NODE=TRUE VOLTAGE=T.05V 

DIDT=TRUE 15281302 f = 500 kHz 


VCCSASO_ OCSET OCSET 




























































































Q 


PVCCSA_ PGOOD PGOOD 























OKRE 


VCCSASO_RTN ANN VCCSASO_RTIN DIV RIN VCCSASO_DRVL 

Se es MINCNECECWIDTH=0 

VCCSASO_ FSEL FSEL GATE_NODE-TRUE . 
DIDT=TRUE 























; 402 VCCSASO_SETO SETO 
saa al F VCCSASO SET1 SET1 


PLACE_NEAR=C1761.2: 1mm] lvIDO 


























lVID1 (ENDIAN SWAP) so 73 VCCSASO CS _P 








so 2 VCCSASO CS _N 




















1% 
NO_XNET_CONNECTION=TRUH 6W 
MF-LF 

4025 





VCCSA VID<1> 
VCCSA_ VID<0> 




















VCCSASQ, SET _R 


*R7142 
if OcP R7141 x 8.5uA / R7140 


OCP 8.5A 
NO_XNET_CONNECTION=TRUE 




















XW7100 
SM 


VCCSASO_AGND , 1542 
N_LINE_ WIDTH=0.6 mm 

MIN NECK WIDTH=0.2 mm 

VOLTAGE=0V 



































:imm 


INTEL TABLE: 
VIDO Voltage 


0 


SYNC_MASTER=MASTER SYNC_DATE=MASTER 
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PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





138S0812 CAP, CER, 1UF, 10%, 35V,X6S, 0402,MURATA c€7241,C7281 CRITICAL 


























» =PPVIN S5_ P5VP3V3 soe =PP5V_S4 REG 





CRITICAL CRITICAL | CRITICAL | | omrr_saszel 
C724317, C7240? C72427 1C7241 
68UF — 68UF — 68UF 


+ 
20% 7 205 <7 20% 


Tev 2 Tev 2 Tov 

POLY-TANT POLY-TANT POLY-TANT 
CASE-D2E-SM CASE-D2E-SM CASE-D2E—-SM 
* * 





+ . + * 
CRITICAL | CRITICAL [CRITICAL OMIT_TABLE 
C7284*|, C7280+*|, C7282+ 1C7281 
VOUT = 5V 68UF — 68UF 68UF 
? 1O0MA, MAX OUTPUT POLY-TANY POLY-TANY 2 POLY-TANY 
CRITICAL CASE-D2E-SM CASE-D2E-SM poe eee es 





=PP5V_S5 LDO, 


Q 
e 
Q 

















= 


N 
cAuNO 





2 


N 
cQUNO 


'BEICO, 






































P5VP3V3_VREG3 











P5VP3V3_ VREF2 : 
sss =PP5V_ S4 REG SKIP_5V3lV3: INAUD] —=PP3V3 S5 REG ; 























1 
VOUT = 5.0V SKIP_5V3V3 : AUDEBRH 2 OL VOUT = 3.3V 




















1 z 
12A MAX OUTPUT 152S0688 MIN LINE WIDTH=0.¢ MM 7200 1/200 v MIN LINE WIDTH-0-¢ MM 152S0754 10.5A MAX OUTPUT 
@RITICAL MIN_NECK_WIDTH=0:2 MM 2 MIN_NECK_WIDTH=0:2 MM CRETICAL 


600 KHZ bn 
t, L7220, 0.006 CREEIZAL Oe ISKIPSEL1 376S0958 1 one 289 
- QOUH—21A-0. HM % -~OUH-22A 
ee EELee PCMB103T-1ROMS Q7220 R7244 *|psvp3v3_skil sxipsen2 CRITICAL CRITICAL PCMC063T—SM 
s¢ C253 CSD58872Q5D 1 UT2Z01 a R7263 Q7260 


Peet Ale lOocsEL 
SON5X Te mens QFN LAA 2 P3V3S5 TG FDMS3602S 


LINE WIDTH=0.6 MM MF-LFE MIN_LINE WIDTH=0.6 POWERS6 
-—CERM| = —| ¥ | —| 

NECK_WIDTH=0:2 MM 402 P5VS4 IVBST1 P3V3S5 VBST 5% MIN_NECK_WIDTH=0 : 2 

Cc. P5vS4_VSW 6 |vsw ~ ~ 2 DIDT=TRUE prpT=TRUE DIDT=TRUE 


+ = E UE 
eer MIN-NECROWIDTH=O 2 P5vs4 pRvH1 P3V3S5 DRVH eae none ve : 4 ape 
C72521I, DIDT=TRUE GATE_NODE=TRUE DIDT=TRUE brpT=TRUE GATE_NODE=TRUE MIN_LINE WIDTH=0. 6 
ENECES : P5vs4 LL swi P3V3S5 LL bisa endosteal 
INE_WIDTH=0 - SWITCH_NODE=TRUE DIDT=TRUE prpT=TRUE SWITCH_NODE=TRUE z NO STUFF 
pecece deemed P5VS4_DRVL DRVLL P3V3S5 DRVL S : 


INE_WIDTH=0. GATE_NODE=TRUE DIDT=TRUE prpT=TRUE GATE_NODE=TRUE 


EERE P5VS4_ CSP1 espa P3V3S5 CSP2 
P5VS4 CSN1 csw1 P3V3S5_CSN2 


P3V3S5_ RF 
P5VS4_SNUBR eur ae P3V3S5_SNUBR 
MIN_LINE WIDTH=0.6 Mi P5VS4_ VFB1 VFB VEB2 P3V3S5_ VFB2 MIN_LINE WIDTH=0.6 


Lae : P5VS4_ COMP1 lcomp1 comp2 P3V3S5 COMP2 : ee 


NOUS TUBE =P5VS4 EN ENA EN? =P3V3S5 EN omgyss NO Jo TURE 


1 
P5VS4 PGOOD lPGoop1 PGOOD2 P3V3S5 PGOOD ppp cc Pe ae 
THRM_PAD 


Q 
oN 
uN 
GO) 
ain 
































Opus 
1 oo 
Bi<oe 






















































































TPS51980 




























































































73MM 


:3MM 














PLACE_NEAR=L7220.1:3MM 
PLACE_NEAR=L7260.2:3MM 














NEAR=L7220.1:3MM 
220 








NEAR=L7260. 


2 
XW72 =o dl 


2 
ae 62 
SM 








L 1 








Q 
0 
4 
0 


PLACE, 
PLACE, 


P5VS4 VFB1 R R 
| ee 


P3V3S5 














hy PLACE_NEAR=L7. 








= 


a 2 IK 5 XW7 2.600) (OXW7261 











1 1 1 7 




















2 
P5VS4 CSP1 R XW7200 P3V3S5 CSP2 R 


PLACE_NEAR-07200 






































"J 
a 
p 

Qa 




















NE<ee! 
N 
BQUUYS 









































GND_5V3V3_AGND 
MIN_LINE WIDIH=0.2 MM 
MIN_NECK _WIDTH=0:2 MM 
VOLTAGE=0V 
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PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 








C7332,C7335 CRITICAL 




















13880812 CAP, CER, 1UF, 10%, 35V,X6S, 0402, MURATA 





DDR3 (1V5R1V35 S3) REGULATOR 


=PPVIN_ S3_ DDRREG 





+ t + + 
CRITICAL OMIT_TABLE OMIT_TABLE 


CRITICAL 107335 
1..OUF 





CRITICAL 


Q 














cQuNno 
'BEICO, 


0% 
5V. 
ERM-X5R 
40 


























2 =PPVIN SO DDRREG LDO e Y-T. 
* * 
CRITICAL aise mm 


PLACE_NEAR=07330 . 5: Im®#LACE_N! 











S3 DDRREG 
* 73012 = 
CRITICAL = 


cC73001 xspeciee 


tour 4 





2 
(DDRREG_DRVH) 
VLDOIN MIN_NECK_WIDTH=0.17 mm R7325 . CRITICAL 
MIN_LINE_WIDTH=0.6 mm 445 MFI Q7330 152S0905 
ease DDRREG VEO pTEST=TRUE 3% 0 1flew TOMeaGOnS ane 
MIN_NECK WIDTH= POWERS6 
DDRREG FB U7300 DRVH| DDRREG_ DRVH ——— MINCLINE_WIDT =0: 0. 68UH-18A~—3. 3MOHM 
=DDRVIT_EN DDRREG_ LL GATE_NODE*TRUE ODRREG_LL 
oe Tpssi9i6 «= Suiree NoneS ue 2 ge TY 
PCMB103T + 


=DDRREG EN a 16 |s5 ors DIDierne 
DRVL DDRREG DRVL Size. 7" . o 
IVREF J 2 I. 






































=PPDDR_ S3_ REG 























CRITICAL pcoop DDRREG PGOOD oD: CRITICAL Vout = 1.5V 
vppesns_9__ DDRREG_VDDQSNS 107340 15.5A max output 
VIT 2 =PPVTT_ SO DDR _LDO xW7360 — 330UF (Q7335 limit) 
f = 400 kHz 


DDRREG MODE 19 vrrsns|1 2 B69Y ane 
DDRREG TRIP 18 COO 662 CRITICAL |" ¢g5p-bo eM 



































Q 




















nite 


VITREFLS _ =PPVTT_S3_DDR_BUF Lo C734 2 CRITICAL 

pore ee CRITICAL CRITICAL = a Pam [> 208, C7341: 

VTIT THRM 2 - on 

OurT TABLE pono ono Gap Ba C7360 2 eo aN 30 

S750R ; 5 dee : eee | 

1R7317|'R7318 xSR- GER es 

3 ip8 51.1K oi adeno ide 

1% 1% 

1/16W 1/16W 

MF-LF MF-LF 

2402 & Senet 

pLace_jfean-u7300.16:3n0 MIN DINE WIDTH=0.2_mm 
3 MIN_NECK_WIDTH=0.17 mm 














OKO 








Q 





2 


Ears 











N 
OxNNE 






































1, 
PLACE_NEAR=C7340.1:1mm 











+ 
C7360, C7361 close to memory 




















DDRREG_P1V35_L o a men LAC 0.8: Imm 
2402 


Q7319 So eee 
SSM3K15FV 3 


SOD-VESM-HE 


D 
t 

CRITICAL kh 
4 
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RES,MTL FILM, 1/16W, 100K, 1, 0402, SMD, LF 
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CPU VCCIO (1.05V SO) Regulator 
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1.5V SO Switcher 1.05V SUS ‘“LDO 





Cougar Point requires JTAG pull-ups to be powered at 1.05V in SUS. 

Pull-ups (3) must be 51 ohms to support XDP 

CRITICAL 70mA is required to support pull-ups. 
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vcc 


U7801 


SLGSAP020 
P1V5CPU_EN iON TREN! Q7801 
CRITICAL 


0 . SI7108DN LOADING 5 A (EDP) 
SHDN* Biv 5 











APN 376S0651 








CHANNEL N-TYPE 





CRITICAL 











RDS (ON) 6 mOhm @4.5V 




































































=PP1V5_S3RSO_FET_ ¢ 




















P1V5S3RS0_RAMP_DONE 





CRITICAL 


Q7860 
5.0V SO FET SI7615DN 


PWRPK-2 








s_=PP5V_S4_P5VSOFET 
































CHANNEL 





RDS (ON) .5 MOHM 








PSVO0SO_EN 1 








P5v0sO ss 





LOADING A (EDP) 

















SYNC_MASTER=MASTER 


SYNC_DATE=MASTEH 








Power FETs 
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=P5VSO EN Apple Inc. ses D 
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5V, 3.3V, DDR S3 ENABLE 
Enables & PGOOD 


Mobile System Power State Table 


SMC_ADAPTER_EN | SMC_PM_G2_ENABLE | sMc_s4_WAKESRC_EN | PM_SUS_EN 


39 38 36 2718 7 CIN> PM SLP S4 4 





R7913 2UR7914 2 


5 Q. 

T/iew 3 T/iew 

ME-LF ME-LF f£ ME-LF 
402 402 402 


PLACE_NEAR=U4900 . KS} @MMCE_NEAR=U4900.K5:6MM 


Run (SO) 





Sleep (S3AC) PM_SLP_S4_L:100K pull down in PCH page 


R7916 
3,3K 
ig 


16w 


=P5VS5_EN 


SMC_PM_G2_EN l 
MAKE_BASE=TRUE 








R7911 
5.1K 


2 

23 
3 Bion 
f{ ME-LF 


402 


» om 
40 22 GD 


Sleep (S3) 





Deep Sleep (S4AC) 
P3V3S5 _ EN 
MAKE_BASE=TRUE 








=P3V3S5 Elion 59 


Deep Sleep (S4) 





Deep Sleep (SSAC) 





PLACE_NEAR=U7300.14:.6 = free 
Deep E 0 
PLACE_NEAR=U7201.21: 7mm 





Battery toggle 3Hz 








TPAD VBUS Elita a7 























4 Piv2s3 EN 


Battery Off (G3Hot) 1 


e=PP3V42_G3H PWRCTL 


PLACE_NEAR=U7201.20: 7mm 


P5VS3_ EN  — =P5VS3_ EN {OUD «= 
MAKE_BASE=TRUE— 
P3V3S3_ EN— =P3V3S3_ EN {OUD «= 
MAKE_BASE=TRUE 











3.3V S4 ENABLE 
=PP3V3_ S85 PWRCTL 4 


PLACE_NEAR=U7940.1:2 


DDRREG_EN— =DDRREG_ EN 
MAKE_BASE=TRUE 


NO STUFF 











[D> * 
=TBTAPWRSW_ EN CD © 








NO STUFF NO STUFF 


U7970 
TALVC1G32 
SOT891 


P5V3V3_S4_ EN 


NO STUFF 
PM_SLP_S5_L:100K pull down on PCH page 


=TBTBPWRSW_EN UD 





S5_PWRGD (old name RSMRST_PWRGD) -->SMC 





PM_SLP_S5_% 











39 SMC-->PM_DSW_PWRGD 




















=P3V3S4_ EN COD © 

















=P5VS4_ EN 


(PM_SLP_S3_R_L) 





NOSTUFF 
R7915 


ANN 


{OUD 7» PM_SLP_S3_R_L 


MAKE_BASE: 








MAKE_BASE=TRUE 





RUE 


«o » [aD SMC_s4 mney seen Ee ” 
= =P3V3S0 EN popes 
R79867 — 
5.1K = _=PBUSVSENS E¥nn 
i = =TBT SO EN py es 


SO ENABLE 





fs R7988 
CPUVCORE ENABLE 3.3V/5.0V Sus ENABLE foe 





sc e =PP3V3_ S5 PWRCTL 4 








PLACE_NEAR-U7940.1:2.31 


ae dae C79401 


PM_SLP_S3_L:100K pull down in PCH page 7 - 
PLACE_NEAR=U7100.15:6mm | PLACE_NEAR=U7600.3: 6mm 
se 29 22 ALL SYS PWRGD 1 AN ~ CPUIMVP VR_ON 





PLACE_NEAR= mm 


PlV8soO_EN— 
MAKET BASE=TRUE— 








a 





Pe PLACE_NEAR=U7400.7: Smm 


1 
MF-LF 
402 








- =P1V8S0 EN pony « 
2 vcc 
U7940 


HAUP1G32 
SOT891 


CHGR VFRQ Generation 





=PP3V42_ G3H CHGR 


SMC_BATLOW_L:100K pull up on SMC page 


233 OD SMC_BATLOW_L A 


P1iV5S0O_EN 


— =P1V5S0_ EN 
MAKE_BASE=TRUE ~ 





P1V0O5S0_ EN 





4¢CPUVCCIOSO EN 
MAKE_BASE=TRUE 





(Replaced by TBT_EN_LC_TSOL) 


=CPUVCCIOS GsBN 63 
=PVCCSA_ EN se 























PM_SLP_SUS_L:100K pull down on PCH page 


PM_SLP_SUS_L 





PVCCSA_EN — 
MAKE_BASE=TRUE| 

















** [EX 








5% 
4 1PM SUS FE — =P5VSUS_ E La 
MBRESBASE 40 
P3V3SUS 


4CHGR VERED 57 





PLACE_NEAR=U7770. 3: 61 


107984 





PLACE_NEAR=U7100 


1C7987 


PLACE_NEAR=U7770. 3: 6mm 


1C7988 
0.47UF 


a7 Pea fo} 

Q7931 2 6 
SSM3K15FV 
SOD-VESM-HF 


=PP3V3_S5_VMON SO Rail PGOOD (BJT Version) 





=PP3V3_SO_VMON 





NO STUFF 


R7917 4 
ALL SYS _PWRGD 94 39 66 1 6 2 

















Vv 
M-X5R 























SOPGD_C 














1K 
VMON_3V3_ Di 2 VMON_02_BASE wo 
XW 





3.3V SUS Detect 








Q7950 


ASMCCO0179 
DFN2015H4-8 





VFRQ Low: Fix Frequency 











VFRQ High: Variable Frequency 


=PP3V3_S5_PWRCTL 











PLACE_NEKR=U7930.6:2. 3mm 


C793 
O.1u 








=PP3V3 SUS CNTRL « «c PCH SO PWRGD 


No stuff C7931, 12ms 


Min delay time 





PP1V5_S3RSO 


U7930 Sense input 
threhold is 3.07V 











CRITICAL wo 
VDD 


SENSE [J793(QRESET* = 


TPS3808G33DBVRG4| g 7T4LVC2G08GT 
Sus_PGOOD4QF SOT23-6 wpe SOT833 

















SUS _ CNTRL 5 








35382809 
SOPGD_BUT. 











Worst-Case Thresholds: 


Q2: 0.XxXxXV 
Q3: 0.640V 
3.3V w/Divider: 
Q4: 0.660V 


2.345V 











oQ 


viper 








Qu 
OEICO, 





65 39 24 ALL SYS _PWRGD 





g 74LVC2GO8GT 
SOT833 





PM_SO_ PGOOD 5 





R7949 


« [iD CPUIMVP_PGOOD 








95Q2 
we 





PLACE_NEAR=U1 





4 








0 








PM PCH SYS 





579502 


SYS PWROK R ANA 2 


PWHEHS 12 24 39 





PM PCH APWROK {OUD = 





SO Rail PGOOD Circuitry 


(ISL Version in development) 


a0 39 25 SMC_ DELAYED PWRGD 
64 P1iV5S0O 


PM PCH PWROK 
MAKE_BASE=TRUE 





{OUD 28 2 





Thresholds: 

VDD: 2. 7T348V-3. 
V2MON: -815V-3. 
V3MON: -S72N-0.. 
V4MON: +~S72V-0, 


PGOOD?* 
NO. 
R 





PM WLAN EN L 
«fp Pivsso 





"WLAN" = 
NOTE: 


("S3" && "“AP_PWR_EN") 
S3 term is guaranteed by S3 pull-up 
on open-drain AP_PWR_EN signal. 





Q7925 
SSM6N15AFE 


SOT563 





» CD P5VS4_PGO@ 





is) 


ss » =PP3V3_§0_VMON 











» =PP5V_SO_VMON 


=PP1v5 sarso_ WORT 60 


7 Q 
=PP1VO5_SUgVMp 
ov 
RM 


& 
02 








= 


66 a 


reg! 


1% 

1/16W 

MF-LF 
4025 


PM WLAN EN {OUD * 








al 


SOPGOOD_ISL 
63 CPUVCCIOSO1 











VDD 


U7960 
ISL88042IRTEY 
TDFN 





R7925 
10K 


SYNC_MASTER=MASTER 


Q7925 AG 
SSM6N15AFE 


SOT563 


NO STUF 
R7929" 


SYNC_DATE=MASTEH 


Q7920 i 
SSM6N37FEAPE 
SOT563 ~ 


Q7920 
SSM6N37FEAPE 
SOT563 
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02 
‘ PVCCSA_PGOOD 
cen| , “2D 


|v2MON * toe NC 
pace CRITICAL 


Re eon sgh VID MON 


1/160. 15.0K 
MF-LFE 1% 
4025 1/160 





gb Sv. DIV. 


























24 39 66 


3 
402 
SOPGOOD_ISL so 39 18 [D—SMC_ADAPTER EN solo 26 27 28 7 GF PM SLP S3 LJ 














RST*)H8 
GND __THRM_PAD 












































35382310 














ALL SYS_PWR' 








MF-LE 


ALL_SYS_PWRGD_# a 
4025 


MF-LF 
40 














AP_PWR_EN 
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LCD PANEL INTERFACE (eDP) CRITICAL 


J9000 


20525-130E-01 
F-RT-SM 





, _PPVOUT_ SO LCDBKLT 








, _LED_RETURN 
, LED RETURN 
, LLED_RETURN 
, LED RETURN 
, LED RETURN 
0 i) .LED_RETURN 
LCD HPD RID00i1 jn, 2 «1 LCD HPD CONN 
ae LCD FSS 
DP_INT C9028 1 1, DP_ INT AUX P 
0.1UF a 1» DP INT AUX N 
DP_INT C9029 1 
0.1UF 


















































BEAD_PROBE=TRUE 
C9020 1 107 DP_ INT ML P<O> 
0.1UF 








] 
| 





BEAD_PROBE=TRUE 
e902] 1 »« DP INT ML N<O> 
0.1UF 














BEAD_PROBE=TRUE 
C9022 1 »« DP INT ML P<1> 
0.1UF 


BEAD_PROBE=TRUE 
LCD PWR _EN ; C9023 1 o« DP INT ML N<1> 


0.1UF 








] 
2 














8 § 








BEAD_PROBE=TRUE 
C9024 1 1967 DP_INT ML P<2> 


5 0.1UF 

iew BEAD_PROBE=TRUE 
MPaBE Cc90251 19 6, DP_INT ML N<2> 
0.1UF 





R9010* 
1K 

















66466466464664666466466646606646664666606 





BEAD_PROBE=TRUE 
INT ML C_P<3> C9026 1 o« DP INT ML P<3> 
0.1UF 











BEAD_PROBE=TRUE 
INT ML C_N<3> C9027 3 19 «7 DP_INT ML N<3> 
CRITICAL 0.1UF 


Uu9000 
FPF1009 LCD Panel Current XW Short CRITICAL 


MFET-2X2-8IN EDP: 1 A, Refdes: xw9020 L9000 
on xW2020 FERR—220-OHM 























604646046046 


» =PP5V_SO_ LCD VIN_1 VOUT_1 PP5VR3V3_SW_ LCD _ISNS 1 ore 2 PP5VR3V3_SW_LCD UF's 

MIN_LINE_WIDTH=0.5 mm MIN_LINE_WIDTH=0.5 mm 
MIN_NECK WIDTH=0-25 mm MIN_NECK WIDTH=0-25 mm MIN_NECK WIDTH=0-25 mm 
lVIN_2 vourT_2 VOLTAGE=5V VOLTAGE=5V VOLTAGE=5V 


>» PP5VR3V3_SW_LCD 
MIN_LINE_WIDTH=0.5 mm 




















GND THRM 


32 C) 
PAD 


6 7 ; f oO E 51880829 





























NC_ISNS_LCD_ PANE 
NC_ISNS_LCD PANE Fit 7 20 














NO_XNET_CONNECTION=TRUE 
BP9000(°¥ NO_XNET_CONNECTION=TRUE 
BEAD-PROBE R9011 
sey DP_INT ML p<0>" i AN) 2 
s =PP3V3 SO LCD NO_XNET_CONNECTION-BRY 001 1/eow NO_XNET_CONNECTION=TRUE 
BEAD-PROBE ME R9012 


LCD Panel & AUX strapping NONE E CONNECTIONS TRUE \ ) DP_INT ML _<os] LARA 
NO_XNET_CONNECTION-BRY O02 NO_XNET_CONNECTIONSTSUE, 
BEAD-PRQBE R901 3 
19 «7 DP_INT ML p<1>5) LAAA/2 
NO_XNET_coONNECTION-BB® 003 1Poow  NO_XNET_CONNECTION=TRUE 
BEAD-PRQBE Me R901 4 
a 
1s 67 7 DP_INT AUX N 19 67 DP_INT ML N<1>) In\\/2 
5% 
« 7 LCD _HPD_ CONN ,, ;,DP INT AUX _P NO_XNET_CONNECTION-BRY O04 NoO_XNET_CONNECTION=Rig9W 
BEAD-PRQBE R9015 202 
ae 1M 
NO_XNET_CONNECTION=TRUE 19 67 DP_INT ML P<2>) 1 AA 2 
*R9001 *R9002 NO_XNET_CONNECTIoN-BRBY O O 5O 1/20w NO_XNET_CONNECTION=TRUE 
iM IM BEAD-PROBE 201 R9016 
1M 
19 «7 DP_INT ML N<2>5) LAAA2 


























SYNC_MASTER=D1_SENSORS SYNC_DATE=07/11/2014 





5% SPA Rae NUIT 


NO_XNET_CONNECTION-BRY O06 NO_XNET_CONNECTION=2R@0W 
O 20: « Apple Inc. <SCH_NUM> 
(e} 





BEAD-PROBE R9017 201 
re 1M 
19 67 DP_INT ML P<3>) Inn 
NO_XNET_CONNECTION=1RE 90079 1 Pow NOTICE OF PROPRIETARY PROPERTY: 
BEAD-PROBE ME R THE INFORMATION CONTAINED HEREIN IS THE 
SM 201 PROPRIETARY PROPERTY OF APPLE INC. 
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NO_XNET_CONNECTION=Y7 
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=PP3V3_ SO DDCMUX 





DDC Crossbar 


Only necessary on dual-port hosts. 
single-port hosts alias TBTPA_DDC to TBTSNKO_DDC. 
NEVER SEND AUXCH THROUGH CROSSBAR! 











5 
U9200 
TS3DS10224 
ENA QFN 


CRITICAL 
INA+ OUTA1+ 


INA- OUTA1— 











OUTAO+ 
OUTAO-— 











SAO| 











OUTB1+ 
OUTB1-— 











OUTBO+ TBTGNK1 
OUTBO-— TBTSNK1 

















= TD TBT DDC XBAR EN L SBO| 











SAI/SBI 
SAI/SBI 








SYNC_MASTER=MASTER SYNC_DATE=MASTEH 


DDC Crossbar 
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PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 











138S0811 CAP, CER, 4.7UF,10%,25V, X5R, 0603, MURATA c9415 CRITICAL 
































3.3V/HV Power MUX 





V3P3 must be S4 to support 


wake from Thunderbolt devices. DD iG BTRG 
=PP3V3_S4_ TBTAPWRSW Boast VOLTAGE=3.3V 

















Nominal Min Max 
CRITICAL CRITICAL bd t z 1100mA 1030mA 1200mA SIGNAL_MODEL=TBT_MUX Ever 
c948721 1 890mA  830mA  930mA (assumes 15) W minimum) TBT A CIO SEL Beet atneeur 
+ 














Q 


IHVS3 890mA 830mA 930mA (assumes 3S, 9-12.6V, 7.5-11.7W) 
. + i DP_AUXIO_ EN IAUXIO_EN 





1OOUF 
6. 3V 

CROLYS FANE 7 Veal PP3V3_ SW _TBTAPWR .. - TBTPA AUXCH C_N 3 «DP TBTPA AUXCH N 7 |avx- 

1-4 v3P30U MINCNECE-WEDTH=0 20 MM ie TBTPA AUXCH CP «DP _TBTPA AUXCH P 8 lauxt AUXIO-— 4 DP A AUXCH DDC _N 

Jvae3 VOLTAGE=3.3V l z AUXIO+ e DP_A_AUXCH DDC P 


=PPHV_ SW TBTAPWRSW PPHV SW _TBTAPWR 6a DP_TBTPA DDC DATA IDDC_DAT 
oun MIN_LINE WIDTH=0.38 MM DP 
18.9Vv MIN-NECK WIDTH=0.20 MM «° CD 
VOLTAGE=15V 


IVHV 
) C94851 » Qo TBI A CONFIG1 BUF cA_DETOUT TBT A CONFIG1 RC 


CRITICAL 0. 10F : 
U9410 ae 3 % “ TBTPA ML _C _P<1> tS «DP TBTPA ML P<1> ibe 


t : 
os 6 <1> 6 <1> DP- DPMLO+ <i> 
CD3210A0RGP XSR SaRY 2 TBITPA ML C N<1 DP_TBTPA ML N<1 DP_A_LSX ML P<1 
aN DP A _LSX ML N<1> 
BG. DPMLO- 
44% IRSVD RSVDLL5__» + + = [ip—TBr A LSTX LSTX 


=TBTAPWRSW EN ISET_v3P3 8 | TBTAPWRSW_ISET V3P3 eee iain 
+ [iD _TBI_A DP PWRDN DP_pD 














N 
OKERO 





















































TBT: RX_1 Bias Sink 





TBTPA DDC CLK DDC_CLK 























OMIT_TABLE 





Q 
oo 
os 
a 


























Na<eet] CO 





IKE, 
ou! 






































TET: LSX_A_R2P/P2R (P/N) 

















TBT A HV EN RC 10__.| TBTAPWRSW_ISET SO 














=TBI_SO EN = TBTAPWRSW ISET S3 » @oy DP_TBTPA HPD BEDOUT HED TBT_A_HPD 


TBTHV:P15V TBTHV:P15V GND_THMPAD 
R94 26" 
M 


R9410' *R9411 *R9412 Nal oa 
ne: ee 36.5K 5% 
1% 1% 1% 1/20W 
1/20W 1/20W 1/20W MF 
MF ME ME 2015 
2015 2201 2201 
, TBTAPWRSW _ISET S3_R <RV3P3> 
TBTAPWRSW ISET SO R 
TBTHV:P15V TBTHV:P15V 
R9413' *R9414 
- 6K 22.6K 
1% 
1/20W 
ME 
2201 


Boe dowayek eae: <RHVSO> ILIM = 40000 / RISET TBTACONN 
YECREUC EDIE 

PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION MIN_LINE WIDTH=0. VOLTAGE=18 . 9 

VOLTAGE=I5V . 











































































































11880145 RES,MTL FILM,1/16W,17.8K,1,0201, SMD, LF R9410,R9413 TBTHV:P12V 


118S0145 RES,MTL FILM, 1/16W,17.8K,1, 0201, SMD, LF R9411,R9414 TBTHV:P12V . TBTACONN _20_ RC 
MIN_LINE_WIDTH=0.38 
MIN-NECK-WIDTH=0 : 20 


109401 VOLTAGE=18V 
-O1UF 
































Nominal Min Max 





(3, 5, 17 & 19) 








IHVSO/S3 1120mA 1090mA 1170mA (12W minimum) 





(Both Cis) 


C9474 14 [2 161 TBT A _R2D P<0> 
aoe TBI_A D2R P<0O> oor Koa 16> TBT A _D2R C P<0>, __ al al 
TBI A D2R N<0> bbxt-xsr-i04 TBI_A D2R C_N<0>, — rm gare 
aa C9475 1 8 o CRITICAL re TBTACONN 7 _C 














TBT A R2D_ C_ P<0> m= 
TBT A R2D C N<0> 



































aOR ay exp_vorD " MIN_LINE WIDTH=0.38 MM 
ERM-X5R-201 ae are MINTNECKWIDTH=0-20 MM 
J 
MDP-D1 
upp F-RI-TH GNDO 9 
CONFIG] ML_LANEOP 6 
CONFIG2 ML_LANEON 9 
GND2 GND1 © 
ML_LANE3p MD_LANE1P © 
ML_LANE3N ML_LANE1N o ip 
GND4 ENDS ° TBT: LSX_R2P/P2R (P/N) 
AUX CHE  ML_LANE2P 6 
AUX_CHN  ML_LANE2N 6 
DP_PWR RETURN .O- 


— oa ? PORT B GND_vorp=TRUE 
Ow 5) Sawuemctern SHIELD PINS yy, (Both cfs) 
eno_vorbarnue 1/20w GND_VOID“TRUE C9472 1 
MF Mr 0.22UF = 6, TBT A R2D C 
ene : : = “AN 11 TBT A R2D P<1> ‘ TBT A R2DC 


C9476 _ ijl2 F_VOID-EROE D9498 A 
; TBT A D2R P<1> 0.4 7UF || 20% a1 TBT A D2R C P<1> [BARSO-0ZLRE 1s TBT A _D2R1 AUXDDC P TBT A R2D N<1> 


mp IBT_A D2R N<1> C9477 ij;po {]  TBT a D2R Cc N<1> , D9499 1 TBT A _D2R1 AUXDDC Ny 
0.4 7UF 20% av = 

CERM-X5R-201 514-0836 
CRITICAL 


nb_vorD=TRUE L9498 
650NH-5%-0.430MA-0.520HM 


DP_A AUXCH DDC P (YYY\2 


DP_A_ AUXCH DDC N 0603 






























































470K 1 2 
AAV, 








DP A LSX ML 
DP_A_ LSX ML 








i 

TBTPA ML C P<3> [| C2478 4 = 6.3vL « DP TBTPA ML P<3> 
- 0201 

TBTPA ML C_N<3> C9479 1 P 71s DP_TBTPA ML N<3> 


0.22UF a bsa¥ TBT: Unused 470K 1 AMA 2 





















































COO00000000 













































































A 


















































9499 on AC-coupled signals. 
> 430MA-0.520HM a 





RITICAL 470k R’s for ESD protection 
Ly 
0) 





650NH-5%- 
2 























0603 








se _IBT A HPD 





SYNC_MASTER=J5_MLB_KEPLER SYNC_DATE=11/14/20 


so -IBT A CONFIG1 RC DP Source must pull 


down HPD input with 


eS idee eee aah « aes ae: SCH_NUM>|D 
(2) 





23 UT} TBT A CONFIG2 RC Thunderbolt Connector A 





RMVTOTON 
Sink HPD range: <E4LABEL> 
High: 2.0 - 5.0v NOTICE OF PROPRIETARY PROPERTY: BRAN 
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PROPRIETARY PROPERTY OF APPLE INC. 
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R9452' 
1M 


Q 




















N 
OKKEW 
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PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 








CRITICAL ° 





138S0811 CAP, CER, 4.7UF, 10%, 25V, X5R, 0603, MURATA c9615 























*R9627 
10K 


5% 

1/20W 

ME 
2201 











3.3V/HV Power MUX 


ala 





V3P3 must be S4 to support 








VDD 


CRITICAL 
U9620 
CBTLO5023 
HVOFN 
BIASIN BIASOUT 


TBT B BIAS 
VOLTAGE=3.3V 


wake from Thunderbolt devices. 


=PP3V3_S4 TBTBPWRSW 
di di 











Nominal Min Max 


SIGNAL_MODEL=TBT_MUX 


TBT B CIO SEL 





1100mA 1030mA 1200mA 





CRITICAL 


C9687"]. 
100UF 


CRITICAL 


c96801 
22UF 








890mA  830mA  930mA (assumes 15) W minimum! 


Q 


THVS3 890mA 830mA 930mA (assumes 3S, 9-12.6V, 7.5-11.7W) DP _AUXIO EN 





|AUXIO_EN 








20% 6 
2 : 
X5R-CERM: 


6.3V 
POLY-TANT 
CASE-B2-SM 





N 
OKERO 





TBTPB 
TBTPB 


AUXCH N 
AUXCH P 


TBTPB 
TBTPB 


AUXCH CN 
AUXCH C P 


PP3V3 SW _TBTBPWR ,, AUX 
MIN_LINE_WIDTH=0.38 MM 
MIN_NECK _WIDTH=0.20 MM 
VOLTAGE=3. 3V 


PPHV SW _TBTBPWR 
MIN_LINE_WIDTH=0.38 MM 


MIN_NECK WIDTH=0.20 MM 
VOLTAGE=15V 























DP_B_AUXCH DDC N 
DP_B_AUXCH DDC _ P 


TET: 


AUX+ AUXIO- 





V3P30U' 


our 
vav 


CRITICAL 


Uu9610 
CD3210A0RGP 
QFN 














* * 
=PPHV_ SW TBTBPWRSW 


18Vv Max 





AUXIO+ 





)v3P3 
TBIPB 


TBTPB 


DDC DATA 
DDC_ CLK 





IDDC_DAT 
IDDC_CLK 








RX_1 Bias Sink 

















TBT_B CONFIG1 BUF TBT_B CONFIG1 RC 





ICA_DETOUT 








OMIT_TABLE 





QO 
oo 
110) 
are 





DP_TBTPB ML P<1> 
DP_TBTPB ML N<1> 





TBTPB 
TBTPB 


ML_C_P<1> 
ML_C_N<1> 





DP+ 








DP_B_ LSX ML P<1> 
DP_B LSX ML N<1> 


TEI: 


DP— DPMLO+ 











Naot] CO 





BIKE, 
oun! 





DPMLO-— 


























TBT B LSTX 
TBT B LSRX UNBUF 


LSTX 
LSRX 





RSVD 








° RSVD 





#—_e 
=TBTBPWRSW_EN 


LSX_A_R2P/P2R (P/N) 





ISET_V3P , TBTBPWRSW_ISET V3P3 








TBT B_ DP _ PWRDN IDP_PD 





TBT B HV EN RC TBTBPWRSW_ISET SO 








DP_TBTPB HPD IHPDOUT HPD TBT B HPD 








, TBTBPWRSW_ISET S3 
TBTHV:P15V 
R9610* 


=TBT SO EN 

















GND _THMPAD 


ala rl 
nN N 





TBTHV:P15V 
*R9611 
errata S 2 
1% 1% 
1/200 1/20w 

MF ME 

2015 2201 
ISET S3 R 
ISET SO R 











R9626" 
1M 


5% 
1/20W 
ME 

2015 


*R9612 
36.5K 
1/20W 
ME 

2201 
<RV3P3> 
































TBTBPWRSW 

7 TBTBPWRSW 
TBTHV:P15V 
*R9614 
22.6K 
1% 
1/20W 
MF 
2201 
<RHVSO> 























TBTHV:P15V 
R9613' 
22.6K 
1% 
1/20W 
MF 
2015 
<RHVS3> 





TBTBCONN_ 1 C 
MIN_LINE_WIDTH=0. 
MIN NECK WIDTH=0. 
VOLTAGE=18 . 9V 








For 12V systems: 

















MIN_LINE_WIDTH=0. 
MIN_-NECK WIDTH=0.- 


BOM OPTION 
VOLTAGE=I5V 


REFERENCE DES CRITICAL 
R9610,R9613 


R9611,R9614 


PART NUMBER DESCRIPTION 





11880145 TBTHV:P12V 


RES,MTL FILM, 1/16W,17.8K,1,0201, SMD, LF 





TBTBCONN 20 RC 
MIN_LINE WIDTH=0. 38 
MIN_NECK_WIDTH=0 - 20 
VOLTAGE=18V 





11880145 TBTHV:P12V 


RES,MTL FILM, 1/16W,17.8K,1, 0201, SMD, LF 
































Q 








Nominal Min Max 





5,17 6 19) 





THVSO/S3 1120mA 1090mA 1170maA (12W minimum 
(Both C’s) 


C9670 1 
0.22UF 


N 
OKUFO 
Bago 





(Both c's) 
1 2 . Bes 
| 161 TBT B D2R C P<O> = ‘ite TBT B R2D P<O 
TBI B _D2R C N<0> f 167 TBT_B R2D _N<0O> 

F TBTBCONN_7_C 
MIN_LINE_WIDTH=0 


-38 
MIN_NECK _WIDTH=0 - 20 
VOLTAGE=18 . 9V 





5ayl TBT B R2D_ C_ P<0> CIN]? 2% 


C9674 
TBT B R2D C N<0> 


0.4 7UE kL 20% a 
ERM-X5R-20T 


C9675 isla 
vee EM_KSR-204 SHIELD PINS 
" J9400 
5% 5% 


MDP-D1 
F-RI-TH 

















627 @gy-IBT B D2R P<0> 
a3 TBT_B D2R N<0> 






































GNDO © 
ML_LANEOP © 
ML_LANEON © 
GND1 © 


HPD 
CONFIG1 
CONFIG2 
GND2 


















































470K 1 2 
AAV, 











76 33 


DP TBTPB ML C P<3> Jf 
6 33 CD DP_TBTPB ML C _N<3> 








C9678 1 
eay 


is DP_TBTPB ML P<3> 


DP B LSX ML 





ML_LANE1P © 





0.22UF R 0201 


1s DP_TBTPB ML N<3> 


ML_LANE3P 
ML_LANE1N © 


- 
ai 


DP_B_ LSX ML 





ML_LANE3N 





C9679 2112 

















GND3 © 
ML_LANE2P © 
ML_LANE2N © 

RETURN O4 


TET: Unused 





GND4 
AUX_CHP 
AUX_CHN 
DP_PWR 


<- PORT A 


SHIELD PINS 
514-0836 


TBI: 


0.22UF 838y 


LSX_R2P/P2R (P/N) 





470K LAA 




















COO00000000 














*R9699 
CRITICAL 


2.2K 

5g SIGNAL_MODEL“TBTPIN 
1/20W Gnp 
ME 


TBT B D2R_C P<1> 
TBT_ B D2R_ C _N<1> 





TBT_ B R2D C 
TBT B R2D C 


(Both C's) 


C9676 ijfl2 


1 TBT B D2R_ P<1> U.47UF 20% av 
CERM-x5R-20T 


” UT} TBT B D2R_N<1> C9677 1 2 F 


U.47UE 20% av 
CERM-X5R-201 





(Both D‘s) 


D9698 a 
[BAR90-02ZLRH 


| _D9699 
BARSO— 


11 TBT B R2D P<1> 
TBT_ B R2D_N<1> 


























« TBT B_ D2R1_ AUXDDC P 
1 TBT B D2R1 AUXDDC _N - 









































DP_B_AUXCH DDC P 
DP_B_AUXCH DDC N 





























470k R’s for ESD protection 





on AC-coupled signals. 








650NH-5%-0. Ls 
2 





























TBT B HPD 





SYNC_MASTER=J5_MLB_KEPLER SYNC_DATE=11/14/20 


TBT_B CONFIG1 RC 


DP Source must pull 





+ 
Thunderbolt Connector B 


« Apple Inc. ase Es 
(e} <E4LABEL> 
<BRANCH> 

PAGE 

96 OF 132__ 
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down HPD input with 


TBT_B CONFIG2 RC 





greater than of equal oT 
D 


to 100K (DPv1.1a). 





R9652" 
1M 
5% 
1/200 
MF 
2015 


Q 

















Sink HPD range: 
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High: 
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PPBUS SO LCDBkLT FET 





MOSFET FDC638APZ 





CHANNEL P-TYPE 





RDS (ON) 43 mOhm @4.5V 





CRITICAL 
06 


Q LOADING 0.715 A (EDP) 
FDC638APZ_SBMSO®8+ 


SSOT6—HE PPBUS SW_LCDBKLT PWR ., 
see ee {HIN -Necewiptt-0.254MERE IS A SENSE RESISTOR BETWEEN 
<t rer PPBUS_SW_LCDBKLT_PWR NEED VALUE CHANGES FOR 55V AND 96 LEDS !!! 
+ 1 + 























se =PPBUS SO LCDBKLT1 2 PRBUS SO _LCDBKLT FUSER 
MIN_LINE_WIDTH=0.4 AND PPBUS_SW_BKL 


LINE im 
603-HE VoNTAdests eye 025 mm S ON THE SENSOR PAGE 

















BOTTOM 














=PP5V_ SO BKL *L9710, 99701, D9701, C9715-C9719 SHOULD ALL BE PLACED NEAR EACH OTHER. 














PLACE_NEAR=L9710.2: 36M 


CRITICAL CRITICAL C9715, C9716 SHOULD BE PLACED IN T-BONE. SAME FOR C9718,C9719 
NEED TO BE CHANGED TO 37180704 


L9710 D9701 C9715, C9716 SHOULD BE PLACED ON TOP SIDE. PLACE C9718,C9719 ON BOTTOM SIDE 
22UH-20%-2.4A-0.1050HM POWERDT 123 
SO LCDBKLT PWR “© ‘ 9710.1: 56M PLACE_NEAR=L9710.1:3MM bec 1 (YYY) 2. PPBUS SO Lu BKLT PWR SW AN K 7 PLACE_NEAR=D9701 ane ‘< PLACE. eset 215MM : PPVOUT SO LCDBKLT , «; so 
CRITICAL MIN-NECK—WIDTH=0- atthg 30c—sm MIN-NECK_WIDTHP0 | a MIN 
= = $1527 VOLTAGE=50V DFLS260 CRITICAL | CRITICAL) CRITICAL | CRITICAL VOLTAGE=55V 











Q 




















Q9707 


SSMON15AFE PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEP/T AS SHORT AS POSSIBLE 








OxHEE 






































3 


> [D—ECD_BKLT EN _| LCDBKLT DISABLE 














SO BKL VDDIO 





Q9707 : 


SSM6N15AFE 
SOT563 





PLACE_NEAR=04701.22: PLAGE _NEAR=U9701.8:31 


PLACE_NEAR-U9701 22:01 1C9711 





PLACE_NEAR=L9710.2: 36M 






































2 CID BKLT PLT RST L CRITICAL 


Q9701 
BKL FET CNTL See ae 


MIN_LINE WIDTH=0.6 MM 
MIN_NECK_WIDTH=0-25 MM 

















— 











a ” 
co a N 














VDDIO VLDO VIN 


ug701 L 


LLP = 














GD sw 








717 R9717-R9722 CAN BE OOHM IN PRODUCTION, ADD BOM OPTION 


FB 119.2, LED RETURN 1 


ouT1 0.1% 
MIN_LINE_WIDT. 
MIN_NECK_WIDT 





FSET 














FILTER 








R9753 AND R9757 NEED TO BE 402 PACK FOR LAB ACCESY BKL ISET ISET 

w =12C BKL 1 sci R9753 0 anny,2 BKL SCL SCLK 
5% 1/16W MF-LF 402 

BKL SDA SDA outa 7 LED RETURN 


OuUT2 








LCDBKLT : ENG 
ouT3 








LP8545SQX-EXTJ 











w =12C BKL 1 spA R9757 LVDS BKL PWM HC Pwm ours 
7 1/16W MF-LF 402 

















, TP BKL FAULT FAULT OuT6 LCDBKLT : ENG 





PPBUS SO LCDBKLT PWR > BKLT_ EN EN VSYNC 
CRITICAL 7 LED _ RETURN 


ERIE. RE 

: EEE: ; ate 
R9755 

THRM 10K 


: 
Qa 
(EEPROM |should set EN_I_RES=1) ay16H & THEM 3 ew 
MF-LF 
I_LED=22.7MA “| S|(APN: 35383376) ene 
— : : ; RETURN 
I_LED=369/Riset PWM RES = 9+3 


R9716' 
FPWM=19.2KHZ 12. 7K 


7 LCD_BKLT_PWM details i 1/16w 
° etaiis in spec 1 We 
AVAVAY, mw 702 5 , RETURN 






























































De, 
LCD_BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST CIRCUIT }/16w 
402 


XW9710 
SM 


4 SGND 1542 
VORTAGET OY es =, MIN_LINE_W1 RETUEN MIN_LINE_ WIDTH: 
PLACE XW9710 AWAY FROM U9701.1° AND U9701.15 MIN_NECK_WI : -1% MIN_NECK_WIDTH: 
Tr. 


ADD VIAS IN TPAD OF U9701 



































PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





SYNC_MASTER=J5_MLB_KEPLER SYNC_DATE=09/21/201 


116s0004 RES,MTL FILM, 1/16W,0,5,0402, SMD, LF CRITICAL LCDBKLT: PROD 
RO71I7, R9716, R971 9, RI720, RIT21, ROT 22 


























LCD Backlight Driver (LP8545) 
D 
SCH_NUM> Jf D 
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CPU Signal Constraints CPU Net Properties 








ALLOW ROUTE NET_TYPE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 








CPU_50S =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD 
i LZOMM. —OHM_: —OHM_: ORM PCTE_ 85D PCTE S2N_P<3:0> 


PCTE 85D PCIE S2N_ N<3:0> 
PCIE 85D PCIE N2S_ P<3:0> 
PCTE_ 85D PCTE N2S_ N<3:0> 
PCTE 85D PCIE DATA P<7:0> 
PCTE 85D PCIE DATA N<7:0> 
PU PU_AGTI FSYNC<1..0> 
CPI. PU_LAGTI LSYNC<1 0 
INT PU, PU_AGTI INT 

1.K100M LK LK PCTE CLK100M_ CPU 
cLK100M LK LK_PCTE CLK100M_ CPU 











CPU_55S =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD 



































CPU_27P4S 27P4_OHM Sf =27P4_OHM SE =27P4_OHM_SE =27P4_OHM_SE 0.1MM 0.1MM 











NOTE: 7 mil gap Sense pair, which Intel says to route with 7 mil spacing without specifying a target impedance. 








SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 














CPU_AGTL =STANDARD ? CPU_AGTL TOP,BOTTOM| =2x_DIELECTRIC ? 








CPU_8MIL 8 MIL 2 CPU_VID * 0.457 MM a 








OIULOLUIULOLUULeL UY 




















CPU_COMP =4X_DIELECTRIC is CPU_VREF 12 MIL ? 





CPU_ITP =4x_DIELECTRIC ? 




















CPU_VCCSENSE =6X_DIELECTRIC ? 





Most CPU signals with impedance requirements are 50-ohm single-ended. 
CPU_EDP_ COMP 


CPU PEG COMP 

EG CPU_CFG<17..0> 
DP_CLE Cpu ITPCPU_CLK100M 
DP_CLE Cpu ITPCPU_CLK100M 
DP_CLE PCH ITPXDP_CLK100M 
DP_CLE PCH ITPXDP_CLK100M 
DPLLREF_CLK120M DPLL REF CLK P 
DPLLREF_CLK120M DPLL REF CLK N 
DP_TDT XDP CPU TDI 
DP_TDo XDP_CPU_TDO 
DP_T™. XDP_CPU_ TMS 
DP_TCK XDP_ CPU TCK 
DP_TRST_L XDP_CPU_TRST L 
DP_BPM XDP_BPM L<3..0> 
DP_BPM_T XDP_BPM L<7..4> 
DP_BDRESET 1 XDP_DBRESET L 
DP_PRDY_L XDP_CPU_PRDY L 
DP_PREQ_1 XDP_CPU_PREQ L 


Some signals require 27.4-ohm single-ended impedance. 








SOURCE: IVB PLATFORM DG , Tables 205-207 








PCI-Express 








ALLOW ROUTE 


PHYSICAL_RULE_SET ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 














PCIE_85D 85_OHM_DIFF =85_OHM DIFF =85_OHM_DIFF =85_OHM DIFF =85_OHM_DIFF =85_OHM DIFF 



































CLK_PCIE_90D 90_ouM_DIFf =90_OHM_DIFF =90_OHM_DIFF =90_OHM DIFF =90_OHM_DIFF =90_OHM DIFF 

















SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 











PCIE =6X_DIELECTRIC ? 








CLK_PCIE =5X_DIELECTRIC 
































PU_CATERR_T CPU _CATERR_ L 
CPU_PRO! ELL CPU _ PROC SEL L 
PU_PECT CPU _PECT 

PU_PROCHOT 1 CPU _PROCHOT L 
DP_CPU_PWRGD XDP_CPU_PWRGD 
PM_THRMTRTP_T PM THRMTRIP_ L 

PM NC PM SYNC 

PM_MEM_PWRGD PM MEM PWRGD 
PU_PWRGD CPU_PWRGD 
CPU_SM_RCOMP CPU_SM_ RCOMP<2. .0> 
CPU_VIDSOUT 
CPU_VIDSCLK 
CPU_VIDALERT_L 
CPU _VCCSA VID<1..0> 
CPU_VCCSENSE_ P 
CPU_VCCSENSE _N 
CPU_VCCTOSENSF_P 
CPU_VCCTOSENSFE_N 


CPU SENSFE_P 
CPU SENSE_N 
CPU VALSENSFE. 
CPU VALSENSE. 
CPU VALSENSE. 
CPU_AXG_ VALSENSE 
CPU_VCCSASENSE 




































































































































































PPCPU MEM VREFDO A 
PPCPU MEM VREFDO B 





PPOV75_S3 MEM VREFDO A 
PPOV75_S3 MEM VREFDQ_ B 
PPOV75_ S3 MEM VREFCA A 
PPOV75_S3_ MEM VREFCA B 














LK_PCTE_ 90D XDP_CPU CLK100M P 
LK_PCTE_ 90D XDP_CPU_CLK100M _N 





c> 
> 
Cc> 
c> 
c> 
c> 
C> 
Cc> 
c> 
C> 
c> 
c> 
C> 
c> 
c> 
c> 
c> 
> 
c> 
c> 
Cc> 
C> 
c> 
c> 
C> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
C> 
c> 
c> 
C> 
c> 
c> 
C> 
Cc> 
c> 
> 
Cc> 
c> 
c> 
c> 
Cc> 
c> 
> 
c> 
G> 
c> 
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Memory Bus Constraints 





PHYSICAL_RULE_SET 


ALLOW ROUTE 


TEER ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





MEM_37S 


=37_OHM_SE 


=37_OHM_SE 


=37_OHM_SE 


=37_OHM_SE 


=STANDARD 


=STANDARD 





MEM_40S 


=40_OHM_SE 


=40_OHM_SE 


=40_OHM_SE 


=40_OHM_SE 


=STANDARD 


=STANDARD 





MEM_72D 


=72_OHM_DIFF 


=72_OHM_DIFF 


=72_OHM_DIFF 


=72_OHM_DIFF 


=72_OHM_DIFF 





MEM_50S 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


=STANDARD 


=STANDARD 





MEM_85D 


=85_OHM_DIFF 





=85_OHM_DIFF 


=85_OHM_DIFF 





=85_OHM_DIFF 





=85_OHM_DIFF. 





=85_OHM_DIFF. 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





MEM_CLK2MEM 


=4X_DIELECTRIC 





MEM_CTRL2CTRL 


=3X_DIELECTRIC 





MEM_CTRL2MEM 


=3X_DIELECTRIC 





MEM_CMD2CMD 


=2X_DIELECTRIC 





MEM_CMD2MEM. 


=3X_DIELECTRIC 





MEM_DATA2DATA 


=2X_DIELECTRIC 





MEM_DATA2MEM 


=3X_DIELECTRIC 





MEM_DQS2MEM 


=4X_DIELECTRIC 





MEM_2OTHER 


=6X_DIELECTRIC 





MEM_DQBL2BL 


=4X_DIELECTRIC 





MEM_DQCH2CH 








=6X_DIELECTRIC 











Memory Bus Spacing 


Group 


Assignments 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


NET_SPACING_TYPE1 | NET_SPACING_TYPE2 


AREA_TYPE | SPACING_RULE_SET 








MEM_CLK 








MEM_* 





MEM_CLK2MEM 





MEM_CMD 


MEM_* 


MEM_CMD2MEM. 





MEM_CMD 


MEM_CMD 


MEM_CMD2CMD 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


NET_SPACING_TYPE1 | NET_SPACING_TYPE2 


SPACING_RULE_SET 





MEM_CTRL 


MEM_* 


MEM_CTRL2MEM 


MEM_*_DQ_BYTE* 


MEM_* 


MEM_DATA2MEM 





MEM_CTRL 


MEM_CTRL 


MEM_CTRL2CTRL 


MEM_*_DQ_BYTE* 


=SAME 


MEM_DATA2DATA 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


MEM_A_DQ_BYTE* 


MEM_A_DQ_BYTE* 


MEM_DQBL2BL 








MEM_DQS 


MEM_* 


MEM_DQS2MEM 


MEM_B_DQ_BYTE* 


MEM_B_DQ_BYTE* 


MEM_DQBL2BL 











MEM_A_DQ_BYTE* 





MEM_B_DQ_BYTE* 








MEM_DQCH2CH 











NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 





MEM_* 











MEM_20THER 











DDR3 (Memory Down): 

DQ signals should be matched within 0.508mm of associated DOS pair 

DOS intra-pair matching should be within 0.127mm, no inter-pair matching requirement. 

DQS to clock matching should be within [CLK-139.73mm] and [CLK-30.48mm]. 

CLK intra-pair matching should be within 0.127mm, inter-pair matching should be within 0.508mm. 
CONTROL signals should be matched within [CLK-2.54mm] to [CLK+Omm] of CLK pairs. 

A/BA/CMD signals should be matched within [CLK-2.54mm] to [CLK+2.54mm] of CLK pairs. 
DQ/DOS/A/BA/cmd signal spacing is 4x dielectric, CLK is 5x dielectric. 


Maximum length of any signal from die pad to first DRAM device is 139.7mm max, to last DRAM device is 194 


SOURCE: Chief River SFF Platform DG, Rev 0.7 (#460452), Section 2.6.3 
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Memory Net Properties 





ELECTRICAL_CONSTRAINT_SET 


PHYSICAL 


NET_TYPE 


SPACING 





MEM CLE 


MEM. D 


MEM CLE 


CLK _ P<0> 





MEM CLE 


MEM D 


MEM CLK 


CLK _ N<0> 





MEM. CNTL 


MEM 


MEM CTR 


CKE<1..0> 





MEM_A_CNTT 


CS L<1> 





MEM. NTI 


CS_L<0> 





MEM. NTI 


ODT<1> 





MEM. NTI 


ODT<0> 





MEM cmp 


A<15..0> 





MEM_A_cMp 


BA<2..0> 





MEM_A_cMp 


RAS _ L 





MEM cmp 


CAS L 





MEM cmp 


WE L 





MEM_A_DQ_BYTEO 


DO<7. .0> 





MEM_A_DQ_B’ 


TEI 


DO<15..8> 





MEM. po_B: 


TE 


DO<23..16> 





MEM. po_B: 


TE 


DO<31..24> 





MEM_A_DQ_B: 


TEA 


DO<39. .32> 





MEM. po_B: 


TES 


DO<47. .40> 





MEM_A_DQ_B: 


TEG 


DO<55..48> 





UUOUOT GU00Y 


MEM_A_DQ_B’ 


TE 


DO<63. .56> 





MEM_A_DQ. 


DOS _P<0> 





MEM_A_DQ. 


DOS N<0> 





MEM_A_DO. 


DOS _P<1> 





MEM_A_DQ. 


DOS _N<1> 





MEM_A_DQ, 


DOS P<2> 





MEM_A_DO. 


DOS _N<2> 





MEM_A_DQ. 


DOS _P<3> 





DOS _N<3> 





MEM_A_DOQ. 
MEM_A_DO. 


DOS _P<4> 





MEM_A_DQ. 


DOS _N<4> 





MEM_A_DoQ. 


DOS _P<5> 





MEM_A_DQ. 


DOS _N<5> 





MEM_A_DQ. 


DOS P<6> 





MEM_A_DO. 


DOS _N<6> 





MEM_A_DQ. 


DOS P<7> 





QUNGUUDOURUU QUT 


MEM_A_DQ. 


J YD fee fe Ym Ye YD fie im Pim fe Pi fi Ye fo fli Yi i fi Pi tim > fp I> > [> [> [> [> 


DOS N<7> 











MEM B_CNTL 


CKE<1> 





MEM _B_CNTT 


CKE<0O> 





MEM _B_CNTL 


CS_1L<3..0> 





MEM_B_CNTT 


MEM_CTRI 


ODT<1..0> 





A<15..0> 





BA<2..0> 





RAS _ L 





CAS L 





WE L 





DO<7..0> 





DO<15.. .8> 





DO<23..16> 





DO<31. .24> 





DO<39..32> 





DO<47. .40> 





DO<55..48> 





DO<63..56> 





DOS _P<0> 





DOS _N<0> 





DOS _P<1> 





DOS _N<1> 





DOS _P<2> 





DOS _N<2> 





DOS _P<3> 





DOS _N<3> 





DOS P<4> 





DOS _N<4> 





DOS _P<5> 





DOS _N<5> 





DOS _P<6> 





DOS _N<6> 





DOS P<7> 





KO foo Joo Yoo Yoo Jo Ito I | ft | Of of 


DOS N<7> 





QOOVVOGVOGVUGUUD QOVQUOYY YOYY 
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Digital Video Signal Constraints PCH Net Properties 





ELECTRICAL_CONSTRAINT_SET 





RDRIN_P 
RDRIN_N 
RDROUT_P 
RDROUT N 
RDRIN_P 
RDRIN_N 
RDROUT_N 
RDROUT_P 



































Ph bbprP Pp pp pp 





SATA Interface Constraints 








ALLOW ROUTE 


PHYSICAL _RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








a_pree =90_OHM_DIFF =90_O8M_DIFF =90_0HM_DIFF =90_OHM_DIFF =90_OHM_DIFE 











oHM_SE =37_oRM_s =37_OHM_SE =37_OHM_sE 





=50_OHM_SE - =50_O#M_SE =50_OHM_SE =50_OHM_sE 




















SATA SSDRHDD D2R_P 
SATA SSDRHDD D2R_N 
SATA * :1_SPACING 2 SATA eZ =5:1_SPACING 2 SATA SSDRHDD_ R2D_P 
SATA SSDRHDD_ R2D_N 





SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 


















































: HR PLATFORM DESIGN GUIDE, TABLES 191,193 


USB 2.0 Interface Constraints 





SATA3COMP 
SATATCOMP 





ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 


1G 
5 








PCH_USB_RBTAS . =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 
EXTB XHCTI 


EXTB XHCI 
EXTB BHCI 
EXTB EBHCI 
HUB _UP_ P 
HUB_UP_N 
EXTA 

EXTA 

EXTB 

EXTB 

EXTD 

EXTD 

CAMERA CONN  P 
CAMERA CONN N 
BT _P 

BT N 

TPAD P 

TPAD N 

SMC_P 

SMC _N 

USB_ RBIAS 
EXTD XHCTI_P 
EXTD XHCI_N 
EXTA MUXED P 
EXTA MUXED N 
CAMERA _P 
CAMERA _N 

LT1 P 

LT1_ N 

EXTB 

EXTB 

EXTB 

EXTB 








uSB_a5D . . =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFE 





























SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 








usp 0 H4:2 


















































SOURCE: HR PLATFORM DESIGN GUIDE, TABLES 191,193 








USB 3.0 INTERFACE CONSTRAINTS 














ALLOW ROUTE 


PHYSICAL_RULE_SET ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GA DIFFPAIR NECK GAP 








uSB3_a5D . 05_ou ore O#M_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFE 



































UIULOLUIU LOL UO LeLULeLeLOLeLesM Lee 


DP bpbP bpp bpp PP Pk bb ppb Ppp pppbb pp hb fp hb fb 


SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 











=5:1_SPACING 2 use3 









































IGN GUIDE v0.7, TABLE 4-211, 1x1+ 

















System Clock Signal Constraints 








ALLOW ROUTE 


PHYSICAL _RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








CLK_SLOW_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD 








DPhp hb hb hb bp Pp bP PPh bb pp bP Pp PP ppb pp b fp fh 
phpbb hb hb bbb Pb hb bp phbhb Pb hb PbPbPPPbPbPss fb 




















CLK_25M_55s =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD 








SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 





CLK_SLOW * =2x_DIELECTRIC 2 


























CLK_25M * =5x_DIELECTRIC 2 NOTE: 25MHz system clocks very sensitive to noise. 














SYNC_DATE=09/21/201 


Clock Net Properties 


NET_TYPE 





PCH Constraints 1 
ELECTRICAL_CONSTRAINT_SET PHYSICAL 


no zee TERENCE wT 
LK_CLK32K_ RTC LK_SLOW 55 SYSCLK CLK32K ‘ « Apple Inc. a D 
fe) 


LK25M_SB LK_25M_55 SYSCLK CLK25M 2 
LK_25M_55 SYSCLK_ CLK25M <E4LABEL> 


eS ore eyaanieCLRSeM NOTICE OF PROPRIETARY PROPERTY: ReneS 
ee as SYSCLK CLK25M PROPRIETARY PROPERTY OF APELE INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
AM SS SYSCLK_CLK25M I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 102 OF 132 
5M_55 SYSCLK CLK25M II NOT TO REPRODUCE OR COPY IT 


III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART J?™"" 
IV ALL RIGHTS RESERVED 74 OF 80 
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LPC Bus Constraints PCH Net Properties 
ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_TYPE 











ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 
LPC_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD 








D LPC _AD<3..0> 
FRAME_1 LPC FRAME L 
RESET 1 LPC RESET L 


CLK_LPC_50s * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD 
































SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 





LPC_cLKO LPC _ CLK33M SMC _R 
LPC _CLK33M_ SMC 
LPC CLK33M LPCPLUS 





LPC * 6 MIL z 








CLK_LPC * 8 MIL 











SMBUS _ PCH CLK 
SMBUS _ PCH DATA 
SML_ PCH O CLK 
SML_ PCH O DATA 
SML_ PCH 1 CLK 
SML_ PCH 1 DATA 








SMBus Interface Constraints 








ALLOW ROUTE 
ON LAYER? 





PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








SMB_50S * =50_OHM_SE, =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD 























HDA BIT CLK 
HDA BIT CLK R 
HDA SYNC 

HDA SYNC R 
HDA RST RL 
HDA RST _L 

HDA _SDINO 

AUD _SDI_R 

HDA _SDOUT 

HDA _ SDOUT 








SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 














SMB * =2x_DIELECTRIC 2 














HD Audio Interface Constraints 


ALLOW ROUTE 
ON LAYER? 











PHYSICAL _RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








HDA_5OS * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD 























SPT CLK R 
SPI CLK 
SPT MOST R 
SPI MOST 
SPI MISO 
SPI_ CSO R 
SPI_ CSO L 








SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 











HDA * =2x_DIELECTRIC ? 

















UOVUGVO VUYVOYOUD BOULUD YON DOU 


SIO Signal Constraints 


ALLOW ROUTE 
ON LAYER? 








PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 




















CLK_SLOW_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD 














SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 











UO0U 


CLK_SLOW * 8 MIL ? 











SPI Interface Constraints 








ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 











SPI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD 























UU0U0Y 








SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 























SPL * 8 MIL 2 














CLK100M PCIE CLK100M PCH 
CLK100M PCIE CLK100M PCH 
CLK100M PCIE CLK100M TBT 
CLK100M PCIE CLK100M TBT 
LK96M PCH CLK96M DOT P 
CLK96M PCH CLK96M DOT N 
CLK100M PCH CLK100M SATA P 
CLK100M PCH CLK100M SATA N 
PCH CLK14P3M REFCLK 
PCH CLK33M PCIIN 
































CLK100M PCIE CLK100M SSD _P 

CLK100M PCIE CLK100M SSD _N 

cLE100M PEG CLK100M _P 

CLK100M PEG CLK100M _N 

CLK100M_ENET PCIE CLK100M ENET P 
CLK100M_ENET PCIE CLK100M ENET _N 
CLK100M PCIE CLK100M AP _P 

cLK100M PCIE CLK100M AP N 

CLK100M PCIE CLK100M FW _P 

cLK100M PCIE CLK100M FW _N 

CLK100M PCIE CLK100M EXCARD_P 7 
sot PCIE CLK100M EXCARD N_, SYNC_MASTER=J5_MLB SYNC_DATE=07/29/201 



































UOVUTQOURY 





PCIE TBT R2D_ C P<3..0> 

PCIE _TBT R2D_C_N<3..0> 3,43; Se none TT 

PCIE TBT R2D P<3.,.0> 13 D 

PCIE TBT R2D N<3..0> « Apple Inc. —— 

PCIE TBT D2R P<3..0> © <E4LABEL> 

PCIE TBT D2R_N<3..0> 7 NOTICE OF PROPRIETARY PROPERTY: BRAN 

PCIE TBT D2R_C P<3..0> , THE INFORMATION CONTAINED HEREIN IS THE 
C_N<3..0>, THE POSESSOR AGREES TO THE FOLLOWING: 3 

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 103 OF 132 

II NOT TO REPRODUCE OR COPY IT 


III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART §?™"" 


IV ALL RIGHTS RESERVED 75 OF 80 
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DisplayPort Signal Constraints Thunderbolt /DP Net Properties 
NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page. NET_TYPE 
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 








Thunderbolt SPI Signal Constraints 
= ITRTDP_&5D ITRTDP CPZ 1...110> 








PHYSICAL_RULE_SET LAYER AULOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ITRTDP_ 85D ITRTDP C_N<1..0> 








ITRTDP_ 85D Irerpp P<1...:0> 





TBT_SPI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD 

















ITRTDP_ 85D IpaTpp N<1..0> 











5D TSPL ML ¢C P<3..1:2> 
5D PL ML _C N<3..1:2> 
5D PL P<3..1:2> 
5D PL N<3..1:2> 
5p PL P<1> 

5p PL N<1> 





SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 











TBT_SPI =2x_DIELECTRIC ? 














Thunderbolt/DP Connector Signal Constraints 








ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 
Ira TDP P<1> 


IraTpP N<1> 
ITRTDP P<0> 
ITRTDP N<0O> 











00 YOOOUD DOOY 





























TBTDP_85D * 85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM DIFF =85_OHM_DIFF =85_OHM DIFF 




















SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 









































TBTDP =5x_DIELECTRIC ? TBTDP TOP,BOTTOM| =7x_DIELECTRIC ? 





NOTE: Thunderbolt high-speed nets are NOT directly assigned to TBTDP_*D physical rules. 
TABLE_PHYSICAL_ASSIGNMENT symbols must be used to create the assignments. 
Proper differential impedance depends on mDP connector used. 
For 514-0637: R2D nets (SMT pins) = 80D, D2R nets (TH pins) = 100D 


SOURCE: Bill Cornelius’s Thunderbolt Routing Notes 


Digital Video Signal Constraints 





ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER oN LAYERS 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








DP_85D * 85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM DIFF 














HDMI_90D 90_OuM_DIFF =90_OHM DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF 








SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 


TBTPA AUXCH 
TBTPA AUXCH 
TBTPA AUXCH 
TBTPA AUXCH 
A_AUXCH DDC 
A_AUXCH DDC 

D2R1_ AUXDDC_P 

D2R1_ AUXDDC_N 








DISPLAYPORT =3x_DIELECTRIC ? DISPLAYPORT TOP, BOTTOM =4x_DIELECTRIC ? 











HDMI =3x_DIELECTRIC ? HDMI TOP, BOTTOM =4x_DIELECTRIC ? 


















































R2D_C_P<1..0> 
R2D_C_N<1..0> 
R2D_P<1..0> 
R2D_ N<1..0> 














DP _ TBTPB ML C P<3..1:2> 
DP_TBTPB ML C N<3..1:2> 
DP_TBTPB ML P<3..1:2> 
DP_TBTPB ML N<3..1:2> 
DP_B_ LSX ML P<1> 

DP_B LSX ML N<1> 




















RO LBE D2R 

RO TB. D2R 

R1 TBT D2R P<1> 

R1 TBT D2R N<1> 

RO TBT_ B D2R_P<O> 

RO TBT_ B D2R_ N<0O> 

R1 TBT_ B D2R_ P<1> 

R1 TBT_ B D2R_N<1> 
TBT_B_AUXCH DP_TBTPB AUXCH 
TBT_B_AUXCH DP_TBTPB AUXCH 
TBT_B_AUXCH DP_TBTPB AUXCH 
TBT_B_AUXCH DP_TBTITPB AUXCH 
DP_B_AUXCH DDC 
DP_B_AUXCH DDC 
TBT B D2R1l AUXDDC P 
TBT_ B D2R1l_ AUXDDC _N 


P<0> ) Only used on dual-port hosts. 
N<0> 











is 
is 
€ 
Cc 











c> 
C> 
c> 
c> 
C> 
c> 
Cc> 
c> 
C> 
c> 
c> 
C> 
C> 
c> 
Cc> 
c> 
c> 
C> 
C> 
c> 
Cc> 
Cc> 





UOYOUYOUY 















































Thunderbolt IC Net Properties 


NET_TYPE 





ELECTRICAL_CONSTRAINT_SET PHYSICAL 





5D TBTSRC ML C_ P<3..0> 
5D TBTSRC ML C_ N<3..0> 
5D TBTSRC AUXCH C P 
5D TBTSRC_ AUXCH CN 








Only used on hosts supporting Thunderbolt video-in 








SPI CLK 

SPI_ MOST 
SPI_ MISO 
SPI_ CS L 

















QUOT UYU 











SYNC_MASTER=T29_CR SYNC_DATE=08/31/201 





Thunderbolt Constraints 


< > 
Apple Inc. SCH_NUM D 
SEvTeT eT 
(e} <E4LABEL> 
NOTICE OF PROPRIETARY PROPERTY: [ft 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 105 OF 132 
NOT TO REPRODUCE OR COPY IT 


NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [P'S 


ALL RIGHTS RESERVED 76 OF 80 
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SMC SMBus Net Properties 


NET_TYPE 





ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 





MBU MB_ 50 MB 





MBU MB_ 50 MB 





MBU MB 50 MB 





MBU MB 50 MB 





MBU MB_ 50 MB 





MEU MR 50 MB 





MEU MB 50 MB 





MBI MB_50 MB 





MEU MB 50 MB 











0900000000 
PEEEEEEE EE 


MEU MB 50 MB 














SMBus Charger Net Properties 
TETLTWEE 
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 
ITOI_DIFFPAIR 
1TO1_DIFFPAIR 








HGR CST 





HGR iT 





1T01_DIFFPAIR 
ITOI_DIFFPAIR 


HGR C 





00 OY 


HGR 




















SYNC_MASTER=J5_MLB SYNC_DATE=07/29/201 


SMC Constraints 


Bravtne NOMenn = 


« Apple Inc. <SCH_NUM> J D 
© 


VTS TON 


<E4LABEL> 


NOTICE OF PROPRIETARY PROPERTY: BRA 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 106 OF 132 
NOT TO REPRODUCE OR COPY IT 


NOT TO REVEAL OR PUBLISH IT IN WHOLE oR PART [P'S 


ALL RIGHTS RESERVED 77 OF 80 
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RGN ROUTE, D1 Specific Net Properties D1 Specific Net Properties 


ON LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





PHYSICAL_RULE_SET 








SENSE_1T01_55S lL: 1_DIFFPA]| =55_OHM_SE =55_OHM SE =55_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR ELECTRICAL_CONSTRAINT_SET puysicaL 6 ELECTRICAL_CONSTRAINT_SE] PHYSICAL 


ENSE_DIFFPAIR THERM 1T01 CPUTHMSNS D2 P PCIE CLK100M AP CLK_PCTE_ 90 PCIE CLK100M AP CONN P 
ENSE_DIFFPATR THERM_1T0O1 CPUTHMSNS D2 N PCIE CLK100M AP LK_PCTE_ 90 PCIE CLK100M AP _ CONN _N 
EN: DIFFPATR THERM _1TO1 CPU_THERMD_P 1TO1_DIFFP. CHGR_ CST R_P 
EN: DIFFPATR THERM 1TO1 CPU_THERMD_N 1TO1_DIFFP. CHGR CST RN 
ENSE_DIFFPATR THERM 1701 GPUTHMSNS D P 1TO1_DIFFP CHGR CSO RP 
EN: DIFFPATR THERM 1TO1 GPUTHMSNS_D_N 1TO1_DIFFP. CHGR_ CSO R_N 
ENSE DIFFPATIR THERM 1701 GPU _TDIODE P BT USB_85D USB_BT_CONN_P 
ENSE_DIFFPATR THERM_1T01 GPU_TDIODE _N BT USR_ 85D USB_BT CONN _N 
ENSE_DIFFPATR THERM_1T01 TBT THERMD_ P BT USB_ 25D USB_BT WAKE P 
= 25 SbAGING NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET Sise WiRebAT Huma a TBT THERMD N ang ean aes USB BT WAKE N 


CPU_COMP GND * GND_P2MM 
THERM =2:1_SPACING am = UDTO_DIFFP DIFFPAIR SPKRCONN_ SL OUT 


CPU_VCCSENSE GND GND_P2MM cate DDR3THMSNS D1 UDTO_DTFFP DIFFPATR SPKRCONN_SL_ OUT 


THERM DDR3THMSNS_ D1 UDTO DIFFP DIFFPATIR SPKRCONN_SR_OUT 
EW. CPUVCCIOSO_CS upTO_DIFFP DIFFPATR SPKRCONN SR_OUT 
EW CPUVCCIOSO_CS UDTO_DIFFP UDTODIFF SPKRCONN L OUT 
EN, CPU_VDDQ_SENSE_P UDTO_ DIFFP UDITODIFF SPKRCONN_ L_ OUT 
EN: CPU_VDDQ_SENSF_N 3 UNTO DIFFP UDTODIFF SPKRCONN_ R_OUT 
EN ISNS LCD PANEL P UDTO_DIFEP. upTopT FF SPKRCONN R OUT 
EN. ISNS LCD PANEL N 
EN. ISNS 1V35 S3 MEM P _ 
EWN. ISNS_1V35 $3 MEM N a 
EN ISNS SSD P ‘ EN 
EN. ISNS SSD N _ 
EW. ISNS 3V3_SO ; EN 
EN. ISNS 3V3_ SO EM 
EN ISNS WLAN P En 
EW. ISNS WLAN N _ 
EN. ISNS LCDBKLT P _ 
EN ISNS LCDBKLT _N EN 
EN. ISNS_TBT_P , EN 
EN. ISNS_TBTI_N ‘ EN 
EN ISNS _1V35 S3 MEM R P EN 
EW. ISNS_1V35_ S3 MEM RN e _ 
EN. VCCSASO_CS_P _ 


EN VCCSASO_CS_N EN 
EN: 








THERM_1TO1_55S L:1_DIFFPA] =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR 

















DIFFPAIR jL:1_DIFFPAI =1:1_DIFFPAIR =1:1_DIFFPAIR =1:1_DIFFPAIR 


























AUDIODIFF jL:1_DIFFPAI 10 MM o.1 MM 0.1 MM 






































UUU00NUN 
VUUUNUUY 


SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 






































AUDIO =2:1_SPACING 























NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 








SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 














CLK_PCIE GND * GND_P2MM 
GND =STANDARD ? 























PCIE GND GND_P2MM 























OU0UNYU 


SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 


5 
Ki 
b 








SATA GND GND_P2MM 











CPUIMVP_ISNSG_P 
CPUIMVP_ISNSG_N 
CPUIMVP_ISNS1G_P 
CPUIMVP_ISNS1G_N 
CPUIMVP_ISNS2G_P 
CPUIMVP ISNS2G N 
CPUIMVP_ISUMG_R_P 
CPUIMVP_ISUMG_R_N 
ISNS HS OTHER P 
ISNS_ HS OTHER _N 
ISNS_ HS COMPUTING 
ISNS_ HS COMPUTING 
CPUIMVP_ISNS_P 
CPUIMVP_ISNS_N 
CPUIMVP_ISNS1_P 
CPUIMVP_ISNS1_N 
CPUIMVP_ISNS2_P 
CPUIMVP_ISNS2_N 
ENSE_DIFFP. EN. 1701 CPUIMVP_ISUM_R_P 
ENSE DIFFER ENSE_1T01_ 4155 CPUIMVP_ISUM_R_N 
UDTO_DTFFP DIFF AUD _LO1 

UDTO_DTFFP DIFE AUD _LO1 

UDTO_DTFFP DIFE AUD _LO1 

UDTO_DTFFP DIFF AUD _LO1 

UDTO_DTFFP. DIFF AUD 


GND_P2MM 0.20 MM 1000 DIFFP EN 
DIFEP EN. 
DIFEP EN. 
DIFEP EN. 
DIFEP EN. 
DIFEP EN. 
DIFEP EN. 
DIFEP EN. 
DIFFER EN. 
DIFEP EN. 
DIFFP EN. 
DIFEP EN. 
DIFEP EN. 
DIFEP EN. 
DIFEP EN. 
DIFEP EN. 
DIFEP EN. 
DIFEP EN. 


1701_4 
1701 


bi 
124 





USB3 GND GND_P2MM 








bi 
4 








PWR_P2MM 0.20 MM 1000 

















USB GND GND_P2MM 1TO1 


fi 
Iz 














1701 


bi 
Iz 








CLK_PCIE SB_POWER PWR_P2MM 





NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING _RULE_SET 1T01 


bi 
Ez 














SATA SB_POWER PWR_P2MM 1TO1 


ba 
4 





GND MEM_CLK * GND_P2MM 








1701 


ba 
Iz 








USB3 SB_POWER PWR_P2MM 





GND MEM_CMD GND_P2MM 1TO1 


bi 
Iz 














USB SB_POWER PWR_P2MM 1TO1 


ba 
Ez 




















GND MEM_CTRL GND_P2MM 








fi 
Iz 











UOYUOROUNY 


GND MEM_*_DQ_BYTE* GND_P2MM 1ToO1 


bi 
4 











1701 


ba 
Iz 





GND MEM_DOS GND_P2MM 

















1701 


bi 
124 











1701 


bs 
4 








1701 


bi 
Ez 
bap Pb a Pee fee pf ee ee Bb 











ALLOW ROUTE 
ON LAYER? 


Bee pee eee ep eee ee ee eb ee Be Bf 
Bape pe bp pe pp ee bp bp pe ee Pe BB 


PHYSICAL_RULE_SET MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 1701 











UONUU 


1701 





MEM_40S * 0.09 MM 100 MIL 


OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE a ITO 








BR epee eee bee pee ee eb 


5 
5 
5 
5 
5 
5 
5 
Ss 
5 
1701_ 415 
5 
5 
Ss 
5 
5 
5 
5 
5 
Ss 





Beppe ee eee bee pe ee ee 


MEM_72D ” 0.09 MM 100 MIL 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 


Bi 











MEM_37S if 0.09 MM 100 MIL 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE IG CLK CP 


MEM_85D * 0.09 MM 100 MIL IG CLK CN 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE IG DATA C P<2..0> 


PCIE_85D * 0.09 MM 10 mm IG DATA C N<2..0> 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 
































UDTOQ_DTFFP DIFF AUD 








UDTO_DTFFP. DIFF AUD 

















USB_85D TOP 0.1 MM 500 MIL 





UDITOQ_DIFFP. DTEE AUD 
CPU_27P4S BOTTOM 0.23 MM 100 MIL UDIO DIFFP. DIFF AUD Pp 
UDTO_DTFFP. DIFF AUD N 
UDIOQ_DIFFP. TEE AUD LIN 
USB3_85D ISL10 0.075 MM UDTO_DTFFP DIFE AUD LIN 
UDTO_DITFFP DIFF AUD RIN 
UDTO_DTFFP DIFF AUD RIN 
PCIE_85D ISL10 0.075 MM UDIOQ_DIFFP. DIFF AUD _SPKRAMP LSUBIN 
UDTO_DTFFP DIFF AUD _SPKRAMP LSUBIN 
UDTO_DTFFP DIFF AUD _ SPKRAMP RSUBIN 
UDTO_DTFFP DIFF AUD _ SPKRAMP RSUBIN 
UDTO_DTFFP DIFF RSUBIN_P 
UDTO_DTFFP DIFF RSUBIN_N 
UDTO_DTFFP DIFE LSUBIN_P 
UDTO_DTFFP DIFE LSUBRIN_N 
UDTO_DTFEP DIFF SPKRAMP_LIN 
UDTO_DTFFP DIFE SPKRAMP_LIN 
UDTO_DTFFP DIFF SPKRAMP_RIN 
RPR3_ Loaded, Segment Constraint Relaxations P UDTO_DIFFP DIFF SPKRAMP_RIN. 
gie ended and differential impedances between devices. 
UDTO_DTFFP. DIFF HS MIC HI RC 


NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_RULE_SET UDIO_DIFFP. DIFF HS MIC LO RC 

















USB3_85D TOF 0.1 MM 500 MIL 

















DP_85D ISL9 0.075 MM 





































































































NET_PHYSICAL_TYPE PHYSICAL_RULE_SET rr UDTO_DIFFP. DIFF HS MIC HI 
UDTOQ_DIFFP. DIFF HS MIC LO 

MEM_40S BGA_MEM MEM_50S au? ee teense upto DIFEP DIFF SPKRCONN_L_OUT 

1TO1_DIFFPAIR 1:1_DIFFPAIR UDIO_DIFFP. DIFF SPKRCONN_L_OUT 


MEM_72D BGA_MEM MEM_85D UDIO_DIFFP DIFF SPKRCONN_R_OUT. 


SENSE_1T01_55S SENSE_1T01_55S ees ater SPKRCONN R OUT 
THERM_1T01_55S THERM_1T01_55S USB_TPAD 5D USB_ TPAD R_P 


Graphics SATA Constraint Relaxations GA-# eecnncai se USB_TPAD 5p USB_ TPAD R_N 
Alternate’ diffpair width/gap through BGA fanout areas (95-ohm diff) DIFFPAIR DIFFPAIR eres = PU USBHUB DN4 P 


NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL _RULE_SET USB_HUB 5p PU_USBHUB_ DN4_ N 





MEM_37S BGA_MEM MEM_50S 






















































































DP_85D BGA 100_DIFF_BGA PP3V3_ S5 

PP3V3_ SO 
PP1V5_S3RSO CPUDDR 
CLK_PCIE_90D BGA 100_DIFF_BGA GND 











SATA_90D BGA 100_DIFF_BGA 












































Memory Constraint Relaxations SYNC_MASTER=J5_ MLB SYNC DATE=07/29/201 


Allow 0.127 mm necks for >0.127 mm lines for ARD fanout. Project Specific Constraints 


ALLOW ROUTE 
ON LAYER? 





PHYSICAL_RULE_SET LAYER 





<SCH_NUM> 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP Bravtne NOMenn 


MEM_72D BOTTOM 0.127 MM 6.35 MM Apple Inc. 














MEM_85D TOP o.1 MM 6.35 MM © EL> 
NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: 


TO MAINTAIN THIS DOCUMENT IN CONFIDENCE O08 OF 132 



































NOT TO REPRODUCE OR COPY IT 


NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [[P"* 
ALL RIGHTS RESERVED 78 OF 80 
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D1 BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS 





BOARD LAYERS 


BOARD AREAS 


BOARD UNITS 
(MIL or MM) 


ALLEGRO 
VERSION 





TOP, ISL2, ISL3, ISL4, ISL5, ISL6, ISL7, ISL8, ISL9, ISL10, ISL11, BOTTOM 





NO_TYPE, BGA, BGA_MEM 





MM 16.2 





SPACING_RULE_SET 


LINE-TO-LINE 


SPACING 


WEIGHT 


NET_SPACING_TYPE1 


NET_SPACI’ 


NG_TYPE2 


SPACING_RULE_SET 














PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





DEFAULT 


¥ 


=50_OHM_SE 


=50_OHM_SE 


10 MM 


Oo MM 


Oo MM 





STANDARD 


Y 


=DEFAULT 


=DEFAULT 


10 MM 


=DEFAULT 


=DEFAULT 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





55_OHM_SE 


TOP, BOTTOM 


Y 


0.090 MM 


0.090 MM 





55_OHM_SE 


* 


¥ 


0.076 MM 


0.076 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





50_OHM_SE 


TOP, BOTTOM 


ia 


0.090 MM 


0.090 MM 





50_OHM_SE 








* 





Y 





0.070 MM 


0.070 MM 








=STANDARD 





=STANDARD 





=STANDARD 











PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





40_OHM_SE 


TOP, BOTTOM 


x 


0.145 MM 


0.095 MM 





40_OHM_SE 


* 


Y 


0.105 MM 


0.090 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





37_OHM_SE 


TOP, BOTTOM 


z 


0.165 MM 


0.095 MM 





37_OHM_SE 


* 


x 


0.120 MM 


0.090 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





27P4_OHM_SE 


TOP, BOTTOM 


Y 


0.265 MM 


0.095 MM 





27P4_OHM_SE 


= 


0.190 MM 


O.1 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





72_OHM_DIFF 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





72_OHM_DIFF 


0.124 MM 


0.124 MM 


0.200 MM 


0.200 MM 





72_OHM_DIFF 


ISL2,ISL11 


0.124 MM 


0.124 MM 


0.200 MM 


0.200 MM 





72_OHM_DIFF 


TOP, BOTTOM 


0.140 MM 


0.140 MM 


0.120 MM 


0.120 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





85_OHM_DIFF 


N 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





85_OHM_ DIFF 


Y 


0.089 MM 


0.089 MM 


0.180 MM 


0.180 MM 





85_OHM_DIFF 


ISL2,ISL11 


0.089 MM 


0.089 MM 


0.180 MM 


0.180 MM 





85_OHM_ DIFF 








TOP, BOTTOM 








0.110 MM 


0.110 MM 











0.180 MM 





0.180 MM 











PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





90_OHM_DIFF 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





90_OHM_DIFF 


0.081 MM 


0.081 MM 


0.200 MM 


0.200 MM 





90_OHM_DIFF 


ISL2,ISL11 


0.081 MM 


0.081 MM 


0.200 MM 


0.200 MM 





90_OHM_DIFF 


TOP, BOTTOM 


0.099 MM 


0.090 MM 


0.200 MM 


0.200 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





100_OHM_DIFF 


N 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





100_OHM_DIFF 


Y 


0.065 MM 


0.065 MM 


0.200 MM 


0.200 MM 





100_OHM_DIFF 


ISL2,ISL11 


0.065 MM 


0.065 MM 


0.200 MM 


0.200 MM 





100_OHM_DIFF 


TOP, BOTTOM 


0.079 MM 


0.079 MM 


0.200 MM 


0.200 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





100_DIFF_BGA 


=100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 





100_DIFF_BGA 


ISL3,ISL4 


Y 


0.075 MM 


0.075 MM 


0.125 MM 


0.125 MM 





100_DIFF_BGA 








ISL9, ISL10 





¥ 





0.075 MM 


0.075 MM 











0.125 MM 





0.125 MM 








NOTE: 


100_DIFF_BGA is 100-ohms differential 


impedance on outer layers and 95-ohms on inner layers. 


DEFAULT 


O.1 MM 





* 


* 











PO072_SPACE 








STANDARD 


=DEFAULT 








P072_SPACE 





0.071 MM 

















PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 








1:1_DIFFPAIR 





¥ 








=STANDARD 


=STANDARD 





=STANDARD 








0.1 MM 


0.1 MM 











WWW. AlSaler.com 


J4 Specific Net Properties 





ELECTRICAL_CONSTRAINT_SET 








TBTSNKO 


AUXCH 





TBTSNKO 


AUXCH 





TBTSNK1 


AUXCH 





TBITSNK1 


AUXCH 





TBTSNKO 


ML _C_ P<3..0> 





TBTSNKO 


ML_C_N<3..0> 





TBISNK1 


ML_C_P<3..0> 





TBTSNK1 


ML_C_N<3..0> 





TBTSNKO 


AUXCH P 





TBISNKO 


AUXCH_ N 





TBTSNK1 


AUXCH P 





TBTSNK1 


AUXCH N 





TBTSNKO 


P<3..0> 





TBTSNKO 


N<3..0> 





TBTSNK1 


P<3..0> 





TBTSNK1 


N<3..0> 





INT ML 


C_P<3...0> 





INT ML 


C_N<3...0> 





INT AUX 


P 





INT AUX 


N 





INT AUX 





INT AUX 





P<3..0> 





N<3..0> 





FO P<3..0> 





F_N<3..0> 





RX 





RX 





RX 





RX 





TX 





TX 





USB 


EXTB_T 


TX 





USB 


EXTR_T 


bpp bp pb fb bf fh 


bp pb bh fb fp fb 


TX 


1D JQ QQ | fA 

















Stackup-—Defined Spacing Rules 





SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





1:1_SPACING 


TOP, BOTTOM 


O.1 MM 


2 





1:1_SPACING 


O.1 MM 








1:1_SPACING :suh, 








0.101 MM 











Note: Outer 


Inner 


dielectric 
dielectric 


is 0.058 mm n 
is 0.053 mmn 


ominal, 
ominal. 





SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





1x_DIELECTRIC 


TOP, BOTTOM 


0.058 MM 


2 





1x_DIELECTRIC 


SL3, ISL4, ISL9, ISL1 


0.053 MM 





1X_DIELECTRIG:| 





}, 2515, 1516, 1817, 1818, 14 








0.101 MM 











SYNC_MASTER=J5_ MLB 


SYNC_DATE=07/29/201 


PCB Rule Definitions 


<SCH_NUM>| D> 


NOTICE OF PROPRIETARY PROPERTY: 


Apple Inc. 


ie) 


THE INFORMATION CONTAINED HEREIN IS THE 


PROPRIETARY 


PROPERTY OF APPLE INC 


THE POSESSOR AGREES TO THE FOLLOWING: 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
II NOT TO REPRODUCE OR COPY IT 


III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
IV ALL RIGHTS 


RESERVED 


v 


< 





ON 


4LABEL> 
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LCD Backlight Current Sense 


EDP: 
(RD200 / XWD200) 


Gain: 500x. 


Rsense: 0.005 


O.9 A 


V across Rsense: 4.5 mV 


SMC AD: 17 


=PPBUS SW BKL 





XWD200° 


1 (D-P2BUS SW LCDBKLT PWR 


1 








Airport X29 Current Sense 
EDP: 1.06 A 
(RD230 / XWD230) 


Gain: 500x. 


Rsense: 0.005 
V across Rsense: 5.3 mV 


SMC AD: 22 


40 36 7 GOT} PP3V3_ WLAN F 





MIN_LINE_WIDTH=0.6 mm 
MIN_NECK_WIDTH=0.2 mm 


xWD230%) 


VOLTAGE=3. 3V 


36 Om PP3v3 WLAN R 


1 








=PP3V3 SO ISNS 


a0 43 2 








LCDBKLTN 





LCDBKLTP 








(IBLC) 


LOADISNS: YES RD209 


4.53 











LOADISNS:YES 


=PP3V3_SO ISNS 


a0 43 8 














NC_ISNS_ WLANN 





NC_ISNS_WLANP 








ISNS LCDBKLT IOUT LKR A SMC LCDBKLT_ISENSE gy io 


ls 
1/20W 
MF 
201 
PLACE_NEAR=U4900.G1:5MM 
LOADISNS: YES 


1CD209 


PLACE_NEAR=U4900.G1:5MM 
LOADISNS:YES 
GND_SMC_AVSS 








(IAPC) 


www.qdzbwx.com 


LOADISNS: 
ISNS WLAN 


RD239 
iV RR% smc x29 ISENSE 


{1D « 











LOADISNS: YES 








1%. 
1/20W 
MF 
201 
PLACE_NEAR=U4900.B8: SMM 
LOADISNS: YES 


1CD239 


PLACE_NEAR=U4900.B8:5MM 
LOADISNS:YES 
GND_SMC_AVSS 








CPU SA Current Sense (IC2C) 
A 


Gain: 500x. EDP: 6 
Rsense: 0.001 (R7140) 
V across Rsense: 6 mV 


Sue BR ete so 2 © =PP3V3 SO ISNS 








VCCSASO 





VCCSASO 








LOADISNS: YES 
ISNS CPU _ SA IOUT 


RD219 











LOADISNS: YES 





LCD Panel Current Sense 
Gain: 500x. EDP: 1A 

Rsense: 0.005 (R9020, XW9020) 

V across Rsense: 5 mV 


ea =PP3V3_ SO ISNS 


eo 438 


1% 
1/20W 
MF 
201 
PLACE_NEAR=U4900.G1:5MM 
LOADISNS: YES 





(ILDC) 








NC_ISNS_LCD_PANELN 





NC_ISNS_LCD_PANELP 








LOADISNS:YES 


4.53 
UKR A SMC CPU_SA_ISENSE oD * 


1CD219 


PLACE_NEAR=U4900.G1:5MM 
LOADISNS:YES 
GND_SMC_AVSS 








RD229 
ISNS LCD PANEL rouriy V Ai g suc LCD PANEL ISENSE pny «0 











LOADISNS: YES 





1% 
1/20W 
MF 
201 
PLACE_NEAR=U4900.B2:5MM 
LOADISNS:YES 





PLACE_NEAR=U4900.B2:5MM 
LOADISNS: YES 
GND_SMC_AVSS 








CPU SA Voltage Sense (VC2C) 


Gain: 1x 
SMC ADC: 14 


Thunderbolt TBT Current/Voltage Sense (THSP/VHSP) 


Gain: 1000x. EDP: 2.8 A 


Rsense: 0.001 (RD240) 
V across Rsense: 2.8 mV PLACE_NEAR=XWD240.2:10MM 


SMC AD: 23 TBTISNS:NO 
xWD240 


1642 


PLACE_NEAR=RD240.1:10 MM 


PLACE_NEAR=R7140.1:5 MM 


XWD260 
SM 
1f 42 


PLACE_NEAR=U4900.B1:5MM 


CPUVCCSA_IN SMC_CPU_SA_VSENSE {oD 


PLACE_NEAR=U4900.B1:5MM 


=PPVCCSA_ SO REG 





PIVOS5STBT_ IN IVSNS_ TBT IVOUT 





=PP3V3_S0O ISNS 








GND_SMC_AVSS 





PLACE_NEAR=XWD240.2:10MM 
TBTISNS:YES 


RD247 
0 





RD249 
UXAN2 SMC _IBT ISENSE 


TBTISNS: YES 
ISNS_ TBT IOUT 





ss 8 QOTMP=PP1VOS SO PIVO5TBTREG 


31. ISNS_ TBT N 








RD2 
ae 1/d0w 
73 TISNS_ TBI P MF 
ay 201 _| 

PLACE_NEAR=U4900.A8:5MM __ 








CRITICAL BOM OPTION 








64 8 =PP1V05_ SO P1IVO5TBTREG 














PLACE_NEAR=U4900.A8:5MM 


PART NUMBER 


DESCRIPTION 


REFERENCE DES 





117S0008 


RES,MTL FILM, 100K, 1/16W, 0201, SMD, LF 


cCD209,CD219,CD229 


LOADISNS:NO 





117sS0008 


RES,MTL FILM, 100K, 1/16W, 0201, SMD, LF 


cD239,CD259 





LOADISNS:NO 





























GND SMC AVSS 
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LCD Backlight Voltage Sense (VBLC) 


Gain: 0.04434 


XWD250 
SM 
PPVOUT SO LCDBKLT 1 $4 2 VOUT SO LCDBKLT_xW 





71677 


LOADISNS:YES 
RD259 
4. 53K, 

VOUT_SO_LCDBKLT DIV1 @SMC_LCDBKLT VSENSE {UD SYNC_DATE=07/11/201 


1% nem RS 
ae" |. D259 Power Sensors: Extended 


1 
RD257 se 
46 -4K  pracz_near-u4900.a8:5mm Qj,2 2UF SIZE 
v7 . 2oV > 
ew  LOADISNS: YES 38 « Apple Inc. : SCH_NUM D 
© 
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a 











LOADISNS:YES 
PLACE_NEAR=U4900.A8:5MM 
LOADISNS: YES 

GND_SMC_AVSS 


NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC 
THE POSESSOR AGREES TO THE FOLLOWING 


TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
NOT TO REPRODUCE OR COPY IT 

NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
ALL RIGHTS RESERVED 





39 40 43 44 80 











WWW.AlSaler.com 


